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INTRODUCTION 
This is the study of Post-harvest Technology of 
food system in the region of Upper Ganga-Yamuna doab. 
Food crop system deals with the processes of production, 
harvesting, storage, transportation, marketing and 
consumption of crops. The food crop system can be divided 
into two parts namely, Pre-harvest system and post-
harvest system. Pre-harvest system is concerned with 
production while post-harvest system includes the post-
production processes and ends with food consumption. Food 
crop system is the heart of agriculture industry. The 
extent to which the agriculture sector is beneficial to 
the people depends on this very system. The Ganga-Yamuna 
doab is a fertile tract lying between two master streams 
- the Ganga making the eastern boundary and the Yamuna, 
the western boundary. The Upper Ganga-Yamuna doab covers 
a vast area of western Uttar Pradesh including the 
districts of Saharanpur, Muzaffarnagar, Meerut, Ghaziabad 
and Bulandshahr. The principal crops of this very region 
are wheat, sugarcane and maize which are the main source 
of income to the agriculture sector of this region. 
The region of Upper Ganga-Yamuna doab is suitable 
for the study in post-harvest technology because ; -this 
region has dominant subsistence economy and shows great 
variation in the attributes of population, economy and 
society. 
vx 
This study is concerned with the losses of 
foodgrains that take place between harvest and the market 
place or the food processor. Therefore, an attempt has 
been made to evaluate the loss and damage of the crop 
during Post-harvest processes the use of existing 
technology. This study will be helpful assessing the 
efficiency of the existing technology in Post-harvest 
processes. 
The study is based on primary data and some 
information regarding village description is collected 
from the Lekhpal of the villages. The data were 
collected through field surveys and intervievrs with 
farmers of different villages of Upper Ganga-Yamuna doab, 
selecting one village from each district. 
There are serious food problems facing the world, 
and it is not irrelevant to consider briefly the very 
different problems in the developed and developing 
nations. The world population is increasing at an 
alarming rate. Therefore, the current cereal production 
has to be doubled by the turn of the century. This amount 
of food will be very difficult to achieve through 
increased production alone. Other means in which 
prevention of post-harvest losses is very important, 
should be given priority. 
Vll 
World production is nearly three times above the 
requirement for primary foods in terms of calories but 
consumption pattern vary. If the food losses occurring at 
various stages be prevented through the development or by 
use of improved technologies, then it should be possible 
to increase the food supplies by 10 percent. The shortage 
of food in many deficit countries is only about 4 to 6 
percent. 
Food losses occur in field, as well as during the 
total post-harvest system. The sequence of organism 
inflicting injury to the growing crop and in the post-
harvest period of handling, processing, storage and 
distribution causes aggregate losses that vary between 20 
to 30 percent (Husain and Parpia, 1986) in many countries of the 
world. The losses are mainly caused by weeds, insects, 
moulds, rodents and other pests. Infested foodgrains 
results in higher losses during subsequent milling and 
processing. 
It is worth examining the interrelationship 
between Pre and Post-harvest technolDgies that would make 
the maximum possible impact on improving food supplies. 
Increased food can be produced by bringing new lands into 
cultivation, by increasing the yield from lands already 
in use and by preventing wastage. Such an approach 
besides providing more food, would ensure more balanced 
and faster economic growth. 
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This work is organized into six chapters, namely, 
conceptual and the methodological framework, review of 
available literature, the study area, harvesting and 
threshing, storage and transportation and marketing. 
First chapter presents the conceptual framework of Post-
harvest technology and the methodology adopted in 
evaluating the loss of crops in Post-harvesting 
technology. Second chapter is devoted to the review of 
available literature. The third chapter deals with the 
study area and comprises physical background, structure 
and relief, drainage, climate and soils of Upper Ganga-
Yamuna doab. The fourth chapter deals with methods of 
harvesting and threshing and losses caused by the use of 
existing methods of threshing. Methods of storage and 
factors influencing the storage loss are discussed in 
fifth chapter. The sixth chapter deals with the 
transportation and marketing and their problems in the 
area under study. 
CHAPTER ONE 
CONCEFRIAL AND METHOrX)L(X?ICAI, FRAMI^ WORK 
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CONCEPT OF FOOD SYSTEM 
The concept of food system has been introduced in 
the Geographical literature recently. 
Food system may be defined as an aggregate of 
production, storage, transportation marketing facilities 
and their consumption in a region or country. This system 
may be studied under food crop system, horticulture 
system, livestock system and fishery system. The word 
food system, contains things like crops, animals, 
farmers, food wholesalers, food manufacturers, consumers 
2 
and so on. Infact, the overall food systems can be 
splitted into two major functional sub-systems, one is 
concerned with food production and supply, and other with 
3 
consumption. There are two composite technological 
operations in the entire process of food production and 
consumption - Pre-harvest technology and Post-harvest 
technology. The pre-harvest consists of preparation of 
the field for sowing, the actual operation of sowing, 
weeding, watering the field, application of measures or 
fertilizers at right time in appropriate quantities and 
application of suitable pesticides. The post-harvest 
technology relates to cutting of the crops, their drying 
process, transportation, storage, handling, threshing/ 
processing, marketing and consumption. 
Pre-harvesting part concerns with the development 
and production of resources in the form of crops, whereas 
post-harvesting part-concerns with the utilization of 
these standing crops from field to the consumers. 
Different technologies are used in different pre and post 
harvesting processes and hence known as preharvesting 
technology and post harvesting technology respectively. 
There is a flow of food between production and 
consumption sub system. The central problem can now be 
seen to be concerned with the rate of flow of food 
between these sub-systems. In some parts of the world, 
the rate of flow, that is the amount of food moving from 
supply sub system to consumption sub-system per year is 
4 . . . 
less than required. Thus m order to maximize production 
and attain a balanced availability of food grains for 
consumption, the post-harvest processes neer special 
attention as it is in there processes that the losses in 
foodgrains mainly occur, while it is important to 
increase yields of the major food crops, an appreciable 
increase in the availability of food grains could be 
achieved by minimizing the food losses in the 
Post-harvest processes. The magnitude of loss in the post 
harvest technology in most of the developing countries is 
estimated as high as 50 percent while in India, it is 
generally presumed to be between 10 and 20 percent. 
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The technology used in the post harvest system 
vary considerably in the developed and developing regions 
of the world. In developed regions advanced sophisticated machinery 
is used to the maximum in the post harvest processes 
while it is sparsely used in the developing regions. 
Mechanization of agriculture in the kopical tropical 
developing countries is a controversial matter, because 
of the believe that it may leads to soil erosion due to 
torrential character of the rainfall, and would create 
problems of unemployment. However, appropriate mechaniza-
tion would bring out a significant increase in the 
structural production in the developing countries. The 
technologies to be used must be based on modern science, 
but they must be socio-economically viable and 
appropriate for the small farmers. 
The benefits of developing a post-harvest system 
for handling food on a sound techno-economic foundations 
in the developing countries would be -
i) Increase and improve food supplies without 
additional demand on land. 
ii) Raise nutritional quality of food with consequent 
improvement in nutritional levels, especially of 
the low-income population. 
4 
iii) Increase employment in the conservatiDn and processing 
indiastrifis especially in rural areas, and reduce 
employment pressure on agriculture. 
iv) Raise the income level of the producer by ensuring 
a more stable market, making it possible for him 
to use greater inputs for increasing production. 
v) Stabilize prices and provide food to the consumer 
at a reasonable price. 
vi) Ensure better utilization of the storage, milling, 
processing and distribution capacities for 
optimal use of the machinery and the system. 
vii) Ensure more efficient use of agricultural residue 
for manufacture of by products for use as food and 
feed. 
viii) Increase foreign exchange earnings and improve 
balance of trade. 
ix) Protect the environment by eliminating 
pollution. 
x) Speed up socioeconomic transformation to create 
more balance between agriculture industry and 
other sectors. 
xi) Ensure more efficient uses of energy resources in 
production conservation and distribution and 
harness non-conventional energy resources to 
increase and improve food supplies. 
xii) Encourage greater multidisciplinary information 
exchange and documentation, research and 
development, education and training, technology 
assessment and transfer. 
METHODOLOGY 
An exhaustive survey was conducted by the 
researcher in the study region to carry out study on 
different means and technologies used for harvesting, 
threshing, storage, transportation and marketing. The 
study was performed assess the losses in food crops and 
agents responsible for the losses of foodgrains through 
various methods of post-harvest technology in Upper Ganga-
Yamuna Doab. Crops like wheat, rice, barley, maize pubes, 
sugarcane, mustard etc. were selected. The data in this 
regard have been processed through field work with the 
help of a detailed questionnaire by inculcating the 
confidence of the villagers. The study area is divided 
into five districts namely Saharanpur, Muzaffarnagar, 
Meerut, Bulandshahr and Ghaziabad and from each district 
one village was selected. 
The selection of the sample villages is based on 
random stratified sampling. The objective is to select the 
village from each district keeping in view the varying 
size of the villages, easy acceps to the villages, 
population size of the village, number of households, 
connectivity from the road and the availability of 
infrastructural facilities from each village, 5 percent 
of the total households is interrogated in respect of 
losses of food crops and other post-harvest operations. 
All the three categories of farmers were interrogated. 
Categorisation of farmers was done on the basis of land 
holdings. 
On the basis of information collected through 
field work, the per hectare losses of sampled households 
in respect of each crop of a village were found out. 
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CHAPTER TWO 
REVIEW OF AVAILABLE LITERATURE 
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Foodgrains consist of cereals and grain 
legumes, they are a principal dietary source 
accounting for a major share of calories, proteins and 
other nutrients for human population in developing 
countries. Massive investment have been made to raise 
their production levels to meet the food needs of 
growing populations. Such efforts cannot fulfil the 
goals of meeting food and nutritional levels without 
matching care to reduce, if not completely eliminate, 
post-harvest losses both qualitative and quantitative 
caused by various physical, biological and mechanical 
factors. Thus elimination of food losses in the Post-
harvest technology is one of the most important 
problems of the world. Numerous authors have made 
studies to estimate the post harvest 1 )sses in food 
grains based on laboratory experiment as well as in 
field. It is therefore, essential to review the work 
concerning losses in foodgrains by various authors -
Wolfe and Kipps (1959) in the book 'Production of 
field crops' under the heading 'Harvesting, Storage 
and Marketing of Grain Crops' discussed the losses 
caused by delayed harvesting, the proper stage for 
harvesting, various methods and machinery for 
harvesting different crops. They also suggested 
methods of storage in order to minimize the losses of 
food grains caused by defective methods of storage 
which leads to the grading of agricultural products 
for market. 
Cox and Jackson (1960) in an article entitled 
'Harvesting and storing crops' dealt with various 
principles of harvesting and storing crops, such as 
timing the harvest, machinery in harvesting moisture 
and temperature control, cost of storage in order to 
secure high quality and quantity of cereal crops to 
2 get better returns. 
The food and Agriculture Organisation (1969) 
has examined the storage problems in the developing 
countries. It attempted to eliminate the losses in the 
united states of America and India and further 
discussed the shortcomings of the estimates so far 
reported. In earlier report (1962) it examined the 
problems in the storage of food-crops in Africa, 
Freetown, Sierra Leone. With reference to the 
fractional storage practices for 12 commodities and 
10 
losses due to insects, moisture and rodents and made 
recommendations regarding the loss, evaluation 
improved storage techniques, use of chemicals control 
3 
of rodents and the need for a storage manual. 
Sexena (1975) in his book "Geography of 
Transport and Market Centres" has established a 
functional relationship between transportation and 
market centres in the Hadaoti Platean of South-Eastern 
Rajasthan. The study is based on collection, 
compilation, analysis and interpretation of data 
obtained from published and unpublished sources and 
suggested the roads should be made all weather by 
providing bridges and other engineering facilities for 
4 
road transport be further extended. 
Dakshinamurthy, A. et al. (1976) in their article 
entitled "Plastic Silo-A modern storage structure" 
attempts to solve the storage problem created by high 
price, shortage of gunny bags and the loss caused by 
insects, rats and other pests. A storage structure 
named as plastic silo has been evolved to meet the 
storage problem which is a plastic bin of 500 kg 
capacity. During storage studies it is found that it 
is cheaper than gunny bags, pest infestation is 
minimum, easy for transportation, safe from rats and 
11 
can be used in rainy season. It has also some 
disadvantages and suggestions were made to provide 
silo with an air tight lid and an outlet for the 
5 
removal of th stored produce. 
Open University bulletin (1978) under the head 
"A Framework for Analysis; The world food system" 
defines world food system as it contains things like 
crops/ animals, farmers, food wholesalers, food 
manufacturers, consumers and so on. 
The food system can be splitted, into two 
major functional sub systems, one concerned with food 
production and supply, and the others with 
consumption. There is a flow of food between 
production and consumption sub-systems. 
The economic richness of a country, political 
and administrative factors affect the rates of flow of 
food within the system. Lastly there are cultural, 
educational and other Focial factors which affect the 
food supply and demand. We, therefore, need to 
remember that the food system is not an isolated, self 
contained biological system. It interacts with atleast 
four other systems, the economic, social, political 
and administrative system of world, each of which is 
12 
as complex as the food production system, and each of 
which interacts with every other one. 
Singer (1980) in an article entitled "Post-
Harvest Food lossed-world over-view" concerned with 
the losses of cereals, pubes, fruits and vegetables 
that takes place between harvest and the market place 
or the food processor. It contains detailed reports 
from many countries on the extent of losses and 
efforts made to ameliorate the situation. In Iran 
total wheat losses were 15 percent, mostly in urban 
stores due to substandard rodent infested buildings. 
Rice losses were 10 percent and Pulse losses were 5 
percent due to bad handling packing and transport. In 
Pakistan, over all grain losses are 5 percent in 
normal circumstances but far higher in poor years. In 
Sudan, losses are 20 percent of grains. Spillage and 
breakage of sorghum seeds are 4 percent, losses of 
wheat 4-6 percent and 15 percent of groundnuts are 
broken in decortication. In Philippines rice losses 
are found to be 2-7 percent in handling of rice, 1-5 
percent in drying and 2-6 percent in storage. Post-
harvest losses of grain is as high as 10-30 percent 
but would be reduced to a maximum of 20 percent by 
improved practices. Indonesia reported rice loss of 25 
percent and similar figures were given by many other 
countries. India accounts for 9.3 percent grain loss 
mostly due to rodent and insect attack. 
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It is now much more important to concentrate 
upon the identification of particular points in post-
harvest systems at which avoidable wastage occurs and 
introduction of economically and sociologically valid 
modifications to avert or reduce such wastage. 
Raheja and Mehrotra (1980) under the head "A 
Study of food grains storage facilities practices and 
problems in Delhi State" dealt with storage facilities^ 
practices and problems and thus conclude that storage 
structure like Pucca room or Kotha were available 
mainly with large holdings of eight hectares and 
above. Use of metallic containers was reported by only 
about 25 percent of the holdings. Most of cultivators 
in small and medium holding size categories stored 
their grains by the conventional methods like gunny 
bags etc. The main problems with existing storage were 
susceptibility to rodent attack, insect infestation on 
account of moisture and short life or temporary nature 
of the storage as in case of bags or thekka. The main 
reasons for not adopting protective measures were high 
cost of chemicals as also lack of knowledge in the use 
of such measures. Thus the extension effort would have 
to be strengthened to educate the farmers in proper 
storage as well as in adopting suitable protective 
o 
measures to minimize grain losses in storage. 
14 
Kumbhare and Sirohi (1981) in their paper 
entitled "An Application of linear Programming in 
Transportation and Storage of Wheat" dealt with the 
optimal spatial distribution of storage capacity and 
interstate movements involved in the transitory phase 
of getting the optimum storage quantities of wheat. 
The linear programming model aims at minimisation of 
costs of transportation and storage both in surplus 
and deficit states. The results revealed that the 
storage space requirement were directly related with 
the assumed level of initial stocks and storage space 
needed to be larger in surplus states to minimize the 
9 
transportation and storage costs. 
The food and Agricultural Organisation (1983) 
under the title "Post Harvest losses in quality of 
food grains" realized the gravity of the problem of 
food losses on world-wide level, called for a 50 
percent reduction in overall losses by mid-1980s. Post 
harvest losses could be qualitative and quantitative 
and are attributed by several factors such as chemical 
changes, micro-organisms, mites, rodents and insects. 
Spoilage losses are reflected in several ways such as 
v/eight loss, food loss, quality loss and monetary 
, 10 loss. 
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Shafi (1983) in his article "Food Systems in 
the Developing and Developed World" discussed the need 
to consider the entire food system in the developing 
and developed world from the initial production stage 
to final utilization stage. It is estimated that 
between 1952-72 the food production increased by hardly 3 
percent whereas post production losses exceeded 30 
percent. Therefore,post production lossed should be minimized 
so that the food requirement of growing population can 
be fulfilled.•'••^  
FAO (1984) under the title "Post harvest food 
losses" has described that a great deal of food that 
is grown and harvested never reaches the people or 
livestock it is meant to feed. Atleast 10 percent of 
harvested cereals are lost. In some countries losses 
are much higher. Crops are damaged during harvesting, 
drying, storing, processing, packing and distribution. 
Biological loss comes from perishable food spoiling 
and from damage by pests. Improved storage and 
handling of crops can make more food available. In 
1977, FAO established a special Action Programme for 
the prevention of food losses. Priority was given to 
the problems that small farmers have storing cereals, 
12 
roots and tubers. 
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Ministry of Agricultur (1985) in the book 
"Marketable Surplus and Post Harvest losses of Bajra 
in India" has conducted surveys on the marketing of 
agricultural commodities. Prior, not much factual 
information regarding different procedures of 
marketing of different agricultural commodities vere 
available. These surveys has provided the basic 
information on the structure of marketing and related 
d e t a i l s . •'••^  
In an article of Shafi (1985) a commission on 
comparative research in Food Systems of the world was 
established by the general assembly of the IGU in 
Tokyo at XXIV international Geographical Congress. The 
scientific basic and the philosophy of food systems 
was thoroughly discussed with particular reference to 
"On Production Technology" and "Post Harvest 
Technology". The interaction of various processes and 
the food losses involved in harvesting, transport, 
storage distribution and consumption were examined in 
depth. The following resolution were passed - that 
specific problems on food systems be taken up 
intensively in the light of the conceptual framework. 
The papers presented at the commission be published 
and attempts should be made by the chairman of the 
17 
commission*to seek collaboration in promoting the work 
of the commission with other organizations interested 
14 in the problems of food. 
Jain and Sharma (1986) in their paper entitled 
"Agricultural Marketing in Madhya Pradesh" attempted 
to analyze the distributional pattern of the regulated 
mandis with the view to recognise the poorly served 
regions and to establish the relationship of the 
mandis with the density of population and agricultural 
productivity. 
David and Peter (1986) in the book "Dry Area 
Agriculture, Food Science and Human Nutrition", stated 
that it is possible to increase food supplies by 
atleast 10 per cent if food losses occuring at various 
stages of post harvest is prevented through the 
development or by use of improved technologies. The 
technologies to be used must be based on modern 
science, but they must be socio-economically viable 
and appropriate if they are to succeed in achieving 
the objective of a better quality of life. The 
traditional practice has several disadvantages and is 
responsible for food losses both qualitatively and 
quantitatively. 
L 
Shafi (1987) in his article "Government Policy 
and Food Systems in India" discussed the food system 
where alongv/ith food security, social security is also 
essential. Government policy decision about market 
incentive, credit opportunities and type of government 
subsidies and services have a profound impact on food 
production and its distribution. Therefore, food system 
not only in India, but perhaps in all the developing 
countries should adopt an integrated system of approach 
towards an effective system of public distribution. 
Chakraverty (1988) in his book "Post Harvest 
Technology of Cereals, Pulses and Oilseeds" deals with 
principles, processes, operations, designs and other 
aspects of drying, parboiling, milling and by-products 
utilisations of common cereals, Pulses and oilseeds. 
Special emphasis is placed on specifications, designs 
and testing procedures of modern grain dryers, and husk 
fired furnaces and physico-chemical properties of 
cereal grains. 
Misra (1988) in his book "Community storage of 
foodgrains" assessed the storage losses, causes of 
losses, safe storage period, prevention of storage 
losses and arrangements of storage methods in the 
19 
village around Delhi, He also developed a linear 
programming model for community storage of food 
19 grains. 
Saxena (1988) in his book "Rural Market and 
Development" provides a comprehensive and coherent 
survey of the structure and organisation of rural 
marketing in Rajasthan. The primary focus of present 
study is on periodic markets. Thus suggested a strategy 
20 for their development. 
Shafi (1989) in his article "Minimizing the 
losses in foodgrains in storage. An Aspect of Post 
Harvest Technology" dealt with defective storage 
facilities due to which storage losses occur to the 
extent of 6 to 8 percent. There is an urgent need to 
achieve a high rate of growth in food production, but 
not much attention has been paid to minimize the losses 
that takes place in storage, transport, processing and 
marketing of foodgrains. The total food grains 
production in India in 1980-81 was 137 million tonnes 
and estimated storage loss occurred was about 10 
million tonnes. Therefore, efforts should be made to 
minimize this loss, and if possible to eliminate it. To 
minimize these losses, a large programme of 
21 
construction of storage facility is desired. 
20 
Munir et al. (1989) in the article entitled 
"Food Crop System in U.P. with reference to Post 
Harvest Technology" discussed the post-harvest 
technology selecting one village from western and 
eastern Uttar Pradesh respectively and arrive at the 
conclusion that one-fourth of the produce is lost in 
harvesting, threshing, storage, transportation and 
marketing. Therefore, these losses should be minimized 
22 
so that more people can be fed. 
Amar (1989) in his paper "Tenuity of Rural 
Transport in Food Marketing in Aligarh District, Uttar 
Pradesh" discussed the role of rural transport in food 
marketing in Aligarh district and suggested a marketing 
system with a network of all weathered rural roads 
linking the farms to th central village and the central 
23 
village to the rural town. 
Gaur (1989) in the paper entitled "Marketing, 
Transport and Storage in relation to food production, 
distribution and consumption in Koil Tehsil, Aligarh 
District" has examined in depth the storage transport 
and marketing in relation to food production, 
distribution and consumption in Koil Tehsil and 
recommended more efficient means of storage and 
21 
t ranspor t in order to enable each v i l l a g e to become an 
organic un i t in the t o t a l economic s t r u c t u r e of the 
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a r e a . 
Jaganathan (1994) in an article entitled 
"Utilisation of Bullock Power and Human Labour" 
described that the utilisation of land, labour and 
capital reveals that small farms are more labour 
intensive, capital intensive and have higher cropping 
intensity than medium and large farms. The major source 
of farm energy is bullock power. The average use of 
bullock power declines with increase farm size. The 
possible reason might be that the small farmers use the 
bullock power intensively in their small farms than the 
medium and large farms. Thus, the maximum employment of 
bullock power, human labour, capital and land is 
provided in small farms followed by medium and large 
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farms. 
Sawant and Achuthan (1995) in a paper entitled 
"Public Distribution System in India: Why to Revamp it? 
" dealt with the public distribution system in India 
which represented a direct intervention by the 
government in food market. It involves subsidised 
distribution of the limited quantities of essential 
goods such as cereals, sugar, edible oil etc. The 
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distribution of cereals assumes crucial importance as 
it is supposed to protect consumption of the poor by 
ensuring their availability at reasonable prices. 
Off late, however, public distribution system 
has come under severe criticism for its ineffictiveness 
in reaching the poor and its inefficiency with 
reference to cost of distribution. 
Finally it is suggested that public 
distribution system alone would not be enough to 
protect the poor. In fact, the poor must be helped to 
reach a critical minimum level of income so that their 
economic access to the public distribution system would 
be ensured. Thus, sharply targeted PDS would be crucial 
atleast in the short to medium run to ensure food 
security to the poor. 
CHAPTER THREE 
THE STUDY AREA 
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INTRODUCTION 
The Upper Ganga-Yamuna doab is agriculturally the 
most developed region of Uttar Pradesh. It lies in the 
North-VJestern part of the state, between the two master 
streams - the Ganga and the Yamuna. It covers an area of 
20,624 sq. kms. It is level monotonous and fairly 
productive plain. The northern boundary of this region is 
formed by the Siwaliks, the watershed of which separates 
this area from the district of Dehradun. The eastern and 
western boundaries are formed by the Ganga and the Yamuna 
respectively. The Ganga which flows along the eastern 
border from north to south separates this region from the 
district of Garhwal, Bijnore, Moradabad and Badaun. The 
river Yamuna separates this region from the districts of 
Ambala, Karnal, Panipat, Sonipat and Gurgaon of Haryana 
and the territory of Delhi. The southern boundary is 
formed by the political boundary of Aligarh district. 
The Upper Ganga-Yamuna doab consists of the 
districts of Saharanpur, Muzaffarnagar, Meerut, Ghaziabad 
and Bulandshahr (Fig. 1). The latitudinal extent of the 
region is between 28°4' to 30°24' north and the 
longitudinal extent is from 77°2' to 78<*29' east. 
According to 1991 census, the region has a population of 
24 
T 7 
77 
-3(f 
SAHARANPUR 
MUZ AFFARNAGAR I L 
2^ 
^ 
^ 7F-
UPPER GANGA-YAMUNA DOAB 
LOCATION MAP 
o 
30-
MEERUT 
GHA2IABA0 
/ • ^ 
2^ 
BULANOSHAHR 
ALIGARH DISTRICT 
- I — • — 1 — • • — I — 
\^"'-t POSITION OF 
I r UPPER GANGA' , 
"^  r YAMUNA DOAB 
^'^ tN INDIA 
— State boundary 
- District boundary 29 
District l^eadquorders 
Sampled Villages 
2 0 15 O IS < 
II 11 I 1 KMS 
FIG 1 
Jl 
25 
14,243,132 with a density of 690 persons per square 
kilometers. 
Cultivation of crops has been the main occupation 
of the people in this region. The population of the main 
workers is 24. 32 per cent to the total population. Out 
of these 39.61 per cent are cultivators, 21.29 per cent 
are agricultural labourers. 
PHYSICAL BACKGROUND 
STRUCTURE AND RELIEF 
The Upper Ganga-Yamuna doab, with the exception 
of its northern part, is a level monotonous plain. The 
river valleys and the sandy undulations constitute the 
only irregular features of the region. The northern 
boundary of the area is formed by the Siwalik hills, 
which appear conspicuously in the northern part of 
Saharanpur district. South of the hills is the submontane 
tract, which abruptly terminates and merger into the 
plain. The fertile river valleys are the dividing lines 
of the plains and the elevated topography of the north. 
The general gradient of the area is from north to south 
and the contour of 150 mts., which crosses the district 
of Bulandshahr from west to east, passes almost along the 
southern part of the region (Fig. 2). 
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The Upper Ganga-Yamuna doab structurally forms a 
part of the Indo-Gangetic plain which is geologically of 
recent origin and has been formed mainly by sediments 
derived from the young fold mountains of the north and 
the peninsula in the south. 
The origin of the Indo-gangetic plain has been a 
matter of controversy. The peninsula is regarded as a 
rigid stable mass and the central Asia as the moving 
segment of the crust. The fore deep was gradually filled 
in by the eroded material from the Himalayas and the old 
shield of the south and thus the plain came into 
existence. 
"E. Suess the geologist holds that it is fore 
deep formed in front of the resident mass of the 
peninsula, when the Tethy's sediments were thrust south-
2 
ward and compressed against them." 
"S.G. Burrad on the basis of geological data 
arrived at a totally different view about the origin of 
this depression. He considers that the plain occupies a 
deep rift valley with parallel faults on its two sides 
3 
with a maximum down throw of 20 miles." 
This view has few geological facts in its support 
and is not in conformity with the geological and physical 
observation. A third and more recent view regards this 
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region as a sag in the crust formed between the northward 
drifting Indian sub-continent in the south and the 
comparatively soft sediments accumulated in the Tethyan 
as well as in the connected basins on the north. The 
crumbling of the sediments has resulted in the formation 
of a mountain system. 
The depression of the Indo-gangetic plain 
perhaps began to develop in the "- Upper Ecocene" and 
attained its greatest development during the middle 
Miocene. Since then it has been filled by sediments and 
has formed a level plain with a very gentle sea-ward 
slope. 
It is accepted that the fore deep has been 
filled by materials deposited in the low land by rivers 
and other agents of erosion during the middle miocene. So 
far as the nature of deposits is concerned, they are silt 
and clay with occasional grand belts. The rocks in 
general are everywhere of alluvial and massive beds of 
clay, either sandy or calcureous, corresponding to the 
silt, mud and sand of modern rivers. At some depth from 
the surface there occurs a few beds of compact sand and 
even gradually former coglomerates. 
The alluvial deposits of the Upper Ganga-Yamuna 
doab can be classified into the two sub-divisions - old 
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and new deposits. The older deposits are commonly known 
as bhangar> while the newer ones are called khadar. In 
respect of their geological age these deposits correspond 
with the two main divisions of the Quaternary era, one is 
pleistocene and the other recent. It is difficult to draw 
any distinct line of demarcation between these divisions 
unless they contain fossils characteristic of their age 
but this happen only rarely. 
Generally speaking, however the bhanqar land 
occupies the higher ground and is not flooded by the 
rivers during the rains, while the newer aluvium or 
khadar lands are younger in age as compared to the 
bhangar. The main bhangar lands are strips of lands along 
the banks of the Ganga and Yamuna and along the valleys 
of the other streams of the upper Ganga-Yamuna doab. 
Khadar lands being lowlying area are occasionally 
inundated by flood. The presence of lenticular formations 
and the light colour are remarkable features of the 
khadar soil. 
The geologists believe that the maximum depth 
of the alluvium lies near the foot of Himalayas and 
become shallower toward the peninsular in the west of 
Delhi and Rajmahal hills. 
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DRAINAGE 
The drainage of the area under study is well 
developed. The courses of the rivers and streams follow 
the general gradient of the plain, that is from north to 
south (Fig. 3). 
The rivers constitute the most important 
feature of the physical landscape. These rivers have 
eroded the land over which they flow. The master streams 
that is the Ganga and the Yamuna serve as the main source 
of water supply. A study of the activities and behaviours 
of these rivers is of great importance specially in an 
area where agriculture constitutes the main-stay of the 
economy. 
The area under study is served by a numbers of 
canals which take their water from these main streams. 
These canals supply water-to the crop lands. 
The Ganga and the Yamuna are the two principal 
rivers of this area. The rivers of the area on the basis 
of their volumes can be divided under two heads. Firstly, 
the rivers which have their source in the snowy caps of 
the Himalayas and which are never dry during the year. 
The rivers Ganga and Yamuna are the representative of 
this class. Secondly, those which have no permanent 
source of water supply and dry up or are reduced to 
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insignificant streamms in the hot weather but swell to 
considerable dimensions during the rains. 
The drainage of the area can be classified into 
two categories : 
1. The Ganga and its tributaries 
2. The Yamuna and its tributaries 
The Ganga is the perennial river and takes its 
water from Himalayas and moves towards the plain and 
touches it at Haridwar after traversing about 288 km in 
the Himalayas. At Haridwar it debouches into the plain 
through a well marked gorge into the Siwaliks. 
After entering the plain at Haridwar it flows 
southward upto Saharanpur. As it enters Muzaffarnagar, it 
takes a south easterly course and flows along the north 
easterly boundary of the area separating the districts of 
Muzaffarnagar/ Meerut, Bulandshahr and Aligarh from 
Badaun, Moradabad and Shahjahanpur. 
The river flows along the belt of recent 
alluvium. It is sufficiently stable but in rainy season 
it generally shifts from one side to the other. The 
volume and velocity of the river considerably increase 
during the rains and the lowlying areas are frequently 
inundated. 
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During the hot season the river contains very 
small volume of water. However when melting of snow takes 
place in march, water gradually increases. 
The Yamuna is the second major river of the 
area and enters the plain at Khera about 197 kms from its 
source in the Himalayas. The river forms the western 
boundary of the area. The character of the stream rapidly 
changes from boundless-strewn rapids in the extreme north 
west of Faizabad pargana to sluggish and braided channel 
with and mud deposits. In the southern part of the 
pargana Bindauli and the northern part of Pargana Kairana 
the river flows through many well-developed meanders. 
Quite similar meanders are formed by the river in Meerut 
and in Bulandshahr and then enters into Aligarh district. 
The deep channel of the river separates the area from 
that of the Punjab. 
The velocity of the stream is low and hardly 
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exceds 9.5 kms per hour during the wet-monsoon months. 
The width of the stream in the rainy months extends 
nearly 4 km while in the dry month it is normally reduced 
to less than 201.16 meters. 
The Budhi - Yamuna and other back maters on the 
left-bank of the river in the district of Saharanpur are 
believed to be the previous course of the Yamuna. 
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The Budhi nadi a minor seasonal tributary of 
the Yamuna, rises from the north western part of the 
district of Bulandshahr. It flows parallel to the Hindan 
at a distance of about 4.8 km and discharges its water 
into the Yamuna to the west of Dankaur town. 
The other important-streams of the Upper Doab 
are Hindan, Kali Nadi, Nim nadi and karwan. 
Hindan is the main drainage system of the area 
under study. It rises in the form of torrents in the 
Sivjaliks in the northern part of the district of 
Saharanpur. Near the village Pitlokra it is joined by the 
west Kali nadi which is a seasonal stream, but attains 
considerable proportion during the wet monsoon months. In 
its upper course it has two branches in Saharanpur 
district both of which are known by the same name that is 
"West Kali nadi". It passes through Muzaffarnagar and 
merges with the Hindan river. The Hindan adopts a 
westerly course, where it is joined by the Kirsani nadi. 
The Hindan finally joins the river Yamuna in the district 
of Bulandshahr. 
Another important stream of this area is East 
Kali nadi. It rises from the lowlying depressions in the 
south-eastern part of the district of Muzaffarnagar and 
enters Meerut district. In Bulandshahr it is joined by 
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minor drain known as Abu Nala which brings water from the 
Hidan river to irrigate the Pargana of Meerut. The nadi 
serves a useful purpose in draining all the surplus water 
of neighbouring areas into the east kali nadi. 
In between the Ganga and the east kali nadi in 
the district of Bulandshahr, this stream is known as Nim 
nadi, it is joined by a minor stream, locally calls as 
khallah. 
There are two minor drains called Patwaha nadi 
and Karwan nadi. These develop in the plains of 
Bulandshahr district and pass into the district of 
Aligarh. 
Lakes are not an important feature in the study 
region. However some lakes originates due to the 
meandering action of the rivers. These lakes are small in 
size and remain connected with these rivers by small 
channels. The lakes of bhangar consist of those 
depression which are not connected with the rivers and in 
which water collects during the rains and often floods 
the surrounding area. 
CLIMATE : 
Broadly speaking the climate of this region is 
characterised by the rhythm of season which is produced 
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by south-west and north-esat monsoons. The reversal of 
the prevailing winds takes place regularly twice in the 
regularly twice in the course of the year. In one part of 
the year the winds are continental and blow from west to 
east v;hile in the other part they are oceanic and blow 
from east to west. In general the climate of study region 
is warm with ample of sunshine. The maximum summer 
temperature varies between 40°C to 42°C during the summer 
months of May and June, while minimum temperature during 
the winter ranges between 3°C to 4°C. The region receives 
rainfall between 70 to 140 centimeters and 90% of the 
total rainfall during the rainy season. An important 
feature of the climate of this area is the alternation of 
seasons marked by the summer and winter monsoon. The 
winter or the north-east monsoon is the season of winds 
of continental origins which brings dryness while the 
south west monsoon is the season of winds of oceanic 
origin containing humidity and brings rain. 
From elimatalogical point of view, the year of 
this region could be divided into three seasons: the cold 
weather season from October to the end of February, the 
hot weather season from the beginning of March to 
Mid-June and the rainy season from mid-June to the end of 
September. 
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The cold weather season is characterized by 
cold and dry air, clear skies, fall in temperature, high 
pressure, mist and fog. 
December and January are the coldest months, 
when the maximum and minimum temperature are 21°C and 6°C 
respectively. The cold waves coming from the Himalayas 
also brings a fall in the temperature for short period. 
In February the temp rises slightly. In these months 
heavy mist fog locally known as Kohra which often occurs 
at night and lasts until the sunrise. Occasionally the 
fog becomes so intensive and prolonged, that it damages 
the standing rabi crops (winter crops). During the months 
of December, January and February a few depressions 
accompanied by moderate rainfall pass through this area. 
The rain fall decreases from north to south and the total 
amount of rainfall during the cold weather season, does 
not exceeds ten centimeters. This rainfall, though small 
in quantity is highly helpful to the winter crops as it 
comes at a time when plants are flowering. The 
effectiveness of the rainfall is further increased by the 
prevailing low temperature. Occasionally at the flowering 
of the rabi crops, the occurrences of hailstroms causes 
damage to them. 
The hot weather season is characterized by 
rising temperature and falling pressure. At the advent of 
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of March, temperature rises abruptly and continues rising 
till the month of May and June. The maximum and minimum 
temperatures for April are 38°C and 21°C respectively. 
The month of May and June record exceptionally high 
temperature, as high as 44°C and more than 46°C for a few 
days. The days are characterized by intensive heat, dry 
air and low relative humidity. There is generally no rain 
during the summer months except for the small amount 
accompanied with thunder storms. Regular phenomena of 
this season is the flowing of hot and dry winds locally 
called as loo. The "loo" is sporadic, short lived and 
highly variable in its amounts and incidence. This, 
however is a little concern for the cultivators as the 
precipitation during this period has little agricultural 
value. 
The monsoon normally commences in the third 
v;eek of June. The advent of the monsoon brings a complete 
change in the weather. On account of excessive heat of 
the summer months low pressure area is developed in the 
north-western India and by the middle of June, it brings 
a complete reversal in the air movement. The arrival of 
humid oceanic current results in the fall of temperature 
and the air becomes cool and pleasing. The maximum and 
minimum temperature gradually falls from 44°C and 27°C 
respectively in June to about 30°C and 25°C in July. The 
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relative humidity remains over 70 per cent throughout the 
rainy season. There are burst of rain alternating with 
rainless intervals which lasts for three to five days. 
The months of July and August are the wettest-months and 
taken together they account for about 60 percent of the 
annual rainfall. The incidence of rainfall is also not 
continuous throughout the season as the rain bearing 
currents are unsteady. 
The rainfall diminishes in September and 
gradually ceases by the end of September and early 
October. The incidence of rains during this month is of 
special value to agriculture. If the September rainfall 
is deficient the sowing of the rabi crops may be affected 
while due to an excess the lowlying areas might be 
water-logged and render difficult for ploughing of the 
field. 
SOILS 
The soils of the study region are so much 
uniform and similar in their character that it is 
difficult to make distinctions. Nevertheless several 
varieties of soils are generally recognised by the 
people, though it is difficult to draw the line of 
demarcation between one soil to another. 
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The soils of the Upper Ganga-Yamuna Doab are 
alluvial and on the geological basis fall in two 
divisions: The new alluvium and the old alluvium, also 
known as the khadar and the bhangar respectively (Fig.4). 
The Khadar lands are found in the narrow flood plains of 
the rivers Ganga, Yamuna, Hindon and their tributaries. 
The bhangar soil which covers the major part of the 
region varies from gray brown to dark brown in colour and 
sandy loam to stiff clay depending upon the topography 
and drainage. The occurrence of nodules locally known as 
Kankar, which are found at various depths, is a 
significant characteristic feature of these soils. 
Khadar Soils or Sandy Soils : 
Nearly 8 per cent of the study region consist 
of the new alluvial deposits of the rivers. Away from the 
bank in the valleys of the rivers it is sandy silt and 
becomes silty clay in the depressions. The relatively 
elevated sandy parts are devoted to coarse varieties of 
rice, wheat, barley, lentil and peas nixed with gram. 
Agriculture in this area is precarious due to water 
logging. 
Bhangar Soils : 
In the interfluve of the Ganga-Kali the main 
soil is sandy loam. The surface soil is yellow to brown 
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in colour with a sub-soil which is brownish yellow. Its 
capacity is low but the irrigation facilities by the 
Upper Ganga Canal and tube-wells have made it capable of 
producing good crops of sugarcane and wheat. 
Clayey loam 
Hindan-Yamuna interfluve is covered with clayey 
loam soil. Its water retention capacity is high. It is 
rich in clay. 
The colour of the surface soil is brown and dark brown 
while the colour of the lower horizon is dark grey. Salt 
content is low. This soil is reputed to be agriculturally 
very fertile. Some of the highest crop yield in the area 
is found in. this soil type. It is irrigated extensively 
by the Eastern Yamuna Canal, Upper Ganga Canal and 
tube-wells. Sugarcane, rice, maize are the principal 
crops which are cultivated in the Kharif season, while 
wheat, gram, barley are cultivated in the rabi season. 
Clay-ey Soil 
The surface soil is grey and dark grey in 
colour with a sub soil which is dark brown. It has a 
compact structure and becomes sticky when v^ et and very 
hard when dry. It is often characterised by salt 
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efflorescence and wherever the salts occur in large 
proportions the land is not used for cultivation. In the 
year of exceptionally heavy rainfall, soil becomes 
saturated and the crops in relatively lowlying parts show 
stunted growth. The relatively elevated parts where the 
soil is sandy clay are devoted to maize, millets and 
sugarcane while in the lowlying parts rice is the main 
crop in the Kharif and in the rabi season wheat and gram 
are grown in these lands. 
Loamy Tract 
This is spread over in south between the Khadar 
of the river Ganga and the Kali. The soil is 
agriculturally very fertile. The sub-soil being 
comparatively heavier, retain large quantities of water 
which a growing crop can profitably utilize. Normally, 
the surface soil to the depth of 240 to 300 cms is well 
drained, very dark brown, loose loam that can be ploughed 
and cultivated with ease. The drainage of this tract is 
good and consequently salt efflorescence is found usually 
in significant proportions. The common crops of the area 
having this soil type are jowar, bajra and maize during 
the kharif. Mixed cropping of bajra and arhar is also 
prevalent. The main rabi crops are wheat and barley. 
MAIN CROPS 44 
The upper doab enjoys the highest level of 
Q 
agricultural efficiency in Uttar Pradesh. It has 
involved its own cropping practice depending on the 
suitability of land, climate of the area and food habits 
of its population. The alluvial soil and the adequate 
irrigation facilities are available in the different 
parts of the area. The community of hard working farmers 
of the upper doab region has improved the economic 
condition of the area. A variety of crops can be 
cultivated in it because good soils and better climatic 
conditions with irrigation facilities are available for 
them. 
Nearly 80 percent of crop land is devoted to 
grain crops and the rest 20 percent is covered by other 
crops including cash crops and non-cereal crops. 
The main crops of the upper doab are wheat, 
sugarcane, maize, barley gram, bajra and rice. Wheat and 
sugarcane are the leading crops of the upper doab. 
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HARVESTING 
The harvesting operation includes cutting, 
gathering, bundling and stocking the crop , which is 
mostly done manually but mechanical harvesting is also 
practiced in Punjab, Haryana and Western Uttar Pradesh 
of wheat due to increasing manual cost. Storage 
labour and the limited time for completing the 
operations in order to prepare for the next crop. 
Untimely harvesting , whether or not avoidable, will 
often allow all or part of the crop to be a total loss 
or to be seriously reduced in yield and quality. Losses 
2 
may be due to harvesting too early or too late. An 
understanding of the factors and principles is essential 
to the solution of the problems which are certain to 
arise. 
The factors having to do with the principles of 
harvesting crops are -
1) Timing of the harvest. 
2) Machinery in harvest. 
3) Moisture and temperature control in relation to 
harvesting crops. 
1) Timing of the Harvest : The time of harvesting crop 
is extremely important because the quality and the 
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and the quantity of the harvested crops are dependent to 
a large extent upon it. The timing of the harvest is not 
merely a matter of the gathering of crops when they are 
ripe, but a problem to which successful farmers give 
much attention. 
Farmers must select crops that will mature 
within the growing season so that the danger of losing 
the crops by bad weather conditions may be reduced. 
Maturity of crops is also influenced by soil conditions 
and by the use of fertilizers. When fertility conditions 
are poor, crops tend to be slow in growth and late in 
maturity. 
i) Losses from Delayed Harvesting 
In case of the small grains the chief causes of 
loss from harvesting crops too late are -
a) the shattering of the grain, 
b) the lodging or falling down of the plants, and 
c) a decrease of dry matter. 
The loss from shattering in small grains varies 
with the variety and the weather conditions at and 
preceeding harvest. Some varieties of grain retain the 
grain much better than others. Under continuous dry 
weather, small grains are likely to shatter less than 
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where dry and wet periods alternate when grain is 
harvested with grain binders, shocked by hand, and 
perhaps stacked before threshing, it requires much 
handling of the grain. The more often unthreshed grain 
is handled, the greater is the loss from shattering. 
Lodged plants are difficult to harvest, and in 
many cases all the grain cannot be obtained. The damage 
to the grain from vr.et weather is also greater if the 
plants have lodged. 
There is loss due to the decrease in dry matter. 
This loss is a result of respiration, in which certain 
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gases are produced and lost. Delay harvesting of crops 
also leads to the exposure of the ripe grains in the 
field to birds and rodents and also leads to post 
harvest losses by lowering milling yields recovery of 
head grains. 
ii) Losses from Premature Harvesting 
If the crop is harvested too early, grains may 
be weak because of underdevelopment, and it may be 
difficult to take care of grains in storage because they 
contain too much moisture. High yield and better quality 
of grains are possible if the crop is harvested at the 
appropriate time when grains the fully matured and all 
the related constraints like labour, weather conditions 
and machines are compatible to perform the operations. 
The immature seeds deteriorate more rapidly than mature 
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seeds because the enzyme contents are not dormant. There 
is danger of the immaturely harvested grain being 
damaged by heating and molding both in the field and in 
storage. 
Lii) The Proper Stage for Harvesting 
A crop should be harvested at the time when the 
product will give the largest yield of the highest 
quality. The length of time during which a crop will 
remain just at the proper stage for harvesting varies 
with the season and kind of plants. The longer the 
produce is left in the field, exposed to alternate 
periods of wetting and drying, the greater is the degree 
of cracking. Under these conditions, insect infestation 
7 
and fungal attacks develop unhindered. 
In general, grain crops which are to be used for 
seed purposes should be fully mature before they are 
harvested. The time for harvesting grain crops for seed 
usually corresponds to the best time for harvesting for 
g 
feed or for marketing. 
The increasing use of mechanical harvesters has 
made necessary a somewhat different considerations of 
the proper harvesting stages compared with that when 
hand labour was more widely used. In the development of 
new varieties, yield, quality and resistance to diseases 
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and insect pests are still the main considerations but 
mo re and more thought is being given to plant 
characteristics that make harvesting with mechanical 
equipment easier. 
2) MOISTURE AND TEMPERATURE CONTROL IN RELATION TO 
HARVESTING CROPS 
As soon as a crop is harvested or ready for 
harvest, the farmer must begin an active program to 
prevent the crop from being destroyed by improper 
moisture conditions. When too much moisture is present 
and the temperature is well above freezing, the crop may 
begin to sprout. Bacteria and molds often begin to grow, 
with a resulting decay or rotting of the crop. When too 
much moisture is present and the temperature goes below 
freezing, great damage is done, especially to crops 
intended for seed, because freezing injures completely 
the power of the seed to germinate. A temperature above 
freezing is required for the root crops and potatoes, 
but it must be low enough to prevent growth to any large 
9 
extent. The proper level of moisture for harvesting is 
determined by empirical methods like grains hardness and 
grain colour. Artificial heating is also done to reduce 
the moisture level of crops for proper storage and 
keeping it is good condition. 
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Paddy constitutes the major food grains of Asian 
countries. The bulk of paddy is harvested manually when 
grains moisture has reached a level of 14 percent. Delay 
in harvesting results in shedding of grains and also 
rice gets cracked inside the husk which results in poor 
milling recovery. And if paddy is harvested with 
moisture then it must be dried properl-y to the moisture 
level of 13-14 percent before storage to prevent 
cracking of grains and losses. Over maturity also 
increases the loss in yield due to bird damage etc. 
Similarly too early harvesting results in low yield as 
well as poor keeping quality of rice. 
MACHINERY IN HARVESTING 
The harvesting of crops involves two distinct 
actions (i) detachment of crop from the soil, collecting 
it and putting it is a bundle and (ii) the movement over 
an area. The time taken in the former directly varies 
with the output per unit of land. It is therefore, 
evident that the greater the output per unit of land, 
the longer will be the time taken to harvest the 
crop. Harvesting operations in India are carried out 
exclusively by manual labour and the sickle is the 
solitary implement which aids human labour in these 
operations. It is estimated that the cutting of crops by 
hand results in the losses. The total harvesting losses 
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in village Rathgawan and Parasi Ganv/aria are about 
35.51 and 60.08 quintals of the total produce 
respectively. 
Harvesting machinery needs to be adjusted 
carefully to harvest the full amount of the crop and to 
harvest it is such a manner as to prevent injury and 
losses. 
In biblical times the blades of sickle were made 
of bronze or iron. Steel sickles were made in the 19th 
century. The sickle is still the chief harvesting tool 
in Asian countries and on small farm in other countries. 
A man with a sickle can cut, bind and shock an acre of 
grain is from 20-50 hours. The scythe was used for 
cutting grain and hay, and is still used widely in grain 
fields. Cradle frames were attached to the scythe at 
some later time. With a cradle, a skilled man can cut, 
13 
rake, bind and shock an acre of grain is 10-20 hours. 
A variety of harvesting machines is available in 
India now. The wheat harvesting machines comprise 
reaper, reaper-binders, tractor-operated and self-
propelled combines. Mechanical harvesting machines, 
harvests the crop is one continuous operation. The 
operation is extremely swift and efficient. Apart from 
the saving in time, there is also saving in costs as 
compared to conventional harvesting methods. On the 
53 
basis of studies carried out in different parts of the 
country, it has been found that the per acre cost of 
harvesting could be reduced to under Rs, 40/- after 
taking into account the operational costs of the 
machine. Further, the loss caused by shattering is 
reduced by 6 to 8 percent, and there would be higher on 
field recovery of grain with the combine. These new 
machines like reapers, mowers, combined harvesters etc. 
are mainly used on large farms that too a smaller extent 
because these machines are too costly to be utilized by 
the average Indian farmers. 
Some important aspects concerning the working of 
the machines are given here : 
a) Reaper for wheat harvesting 
A reaper is a machine that harvests the wheat 
crop and gathers it on the platform through manual 
raking or self-raking device. Reaper do not carry 
provision to kind the crop. The types of reaper are -
i) Bullock-drawn reaper 
ii) Bullock-drawn reaper with engine operated 
cutterbar. 
iii) Tractor operated self-raking reaper 
iv) Tractor front mounted reaper. 
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b) Combines for wheat harvesting 
A combine is a machine that harvests the wheat 
crop, threshes it/ separates the grain from the straw 
and put it into bags or a tank after proper cleaning. 
The straw is left in the field itself. In this may all 
operations, namely, harvesting, threshing and cleaning 
14 
are achieved is a single operation. The combines is 
mostly utilised for crops other than paddy. These 
machines did not find favour with paddy grower because 
of their huge size, higher costs and other practical 
utilisation problems, like high shattering loss, 
manoeuvrability in wet land conditions and small size 
holdings. ICAR has developed a reaper-cum vTind-rower for 
paddy crop which has been developed at Tamil Nadu 
Agriculture University, Coimbatore. This unit has great 
potential for use in the intensive paddy growing 
areas. 
Farmers having small acreges of land to harvest 
should give preference to joint ownership of expensive 
machinery with other farmer. Before purchasing 
machinery, a farmer must compare the relative costs and 
efficiency of harvesting by hand and with machinery, 
THRESHING 
Threshing is the process of removing grain from 
its straw and chaff, freeing it from impurities and 
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fitting it for the market. In threshing all the three 
sources of power for example manual, animals and 
mechanical are used by the cultivators. The most common 
methods of threshing practiced today are trampling by 
bullocks, rubbing with bare human feet and hand, beating 
the bundles of paddy from side of panicles against a 
block of wood or log, pounding maize with a stick to 
detach grains from the cob and the power driven 
17 
stationary threshers. Many farmers m western Uttar 
Pradesh, Punjab, Gujarat and Maharashtra use a bullock 
drawn threshing machine fitted with serrated discs for 
wheat which rolls on the sheaves cutting the stem and 
leaves into husk. One pair of bullocks and one driver 
can thresh about 10.00 quintals of wheat is a clay of 10 
18 hours. Machines designed for threshing vary greatly is 
is size and capacity for work. 
THRESHING MACHINES - A number of modern implements have 
been introduced and now in use with farmers in India 
include tractors. Harvester thresher, mini threshers for 
paddy, low cost power thresher which ensures that no 
damage is done to grains in the process of threshing and 
the husk, too, remains of a fine quality. Its capacity 
is two to three quintals of wheat per hour. Threshing is 
also done with the help of combines. This machine 
harvests, threshes and cleans the crop is a single 
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operation. Power thresher is more common particularly in 
wheat and barley producing areas. 
The range of variations in the price of thresher 
is high which gives incentive even to a medium and low 
group of farmers to purchase in cash or by cooperative 
societies. However, the traditional system of threshing 
is in no way less significant than that of modern 
threshing because of (i) dominance of poor population and 
overmanned agriculture, and (ii) mixed cropping which 
needs traditional techniques of threshing. Although 
modern techniques have been introduced for threshing 
these crops, their costs are above the means of the 
19 farmers. 
ADVANTAGES AND DISADVANTAGES 
The a d v a n t a g e s of m e c h a n i c a l h a r v e s t i n g and 
t h r e s h i n g a r e : 
1) Saving in harvest ing and threshing c o s t s . 
2) Decreased labour. 
3) Elimination of hired he lp . 
4) Ear l ier cleaning of the f ie ld for t i l l a g e 
operation. 
5) Distr ibut ion of the straw on the land. 
6) Ear l ier marketing of the crop. 
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The disadvantages are : 
1) Large investment necessary. 
2) Large amount of power required. 
20 
3) Likelihood of the gram being damp. 
METHODS OF THRESHING 
Methods of harvesting and threshing differ from 
crop to crop -
Paddy is threshed either by beating the sheaves 
on a modern log or with light sticks or trading the whole 
crop under the feet of bullocks. 'Pedal thresher' has 
been found very effective for threshing of rice. This is 
very simple, cheap and is easily operated. Threshing of 
Jowar v/ith the help of stone roller or metal Disc 
thresher is most economical and efficient method. Bajra 
is threshed either by heating the car heads, thresher or 
by the help of bullocks. The grains of maize are removed 
by hand when the produce is small and if the produce is 
large, the grains are removed by maize huller. '^Theats are 
threshed by Pulman thresher or by Ludhiana thresher. The 
poor farmers threshes their crop by bullock power. In 
Punjab and Haryana the rich farmers use combines for 
harvesting and threshing of the wheat crop. Barley is 
also threshed either by trading under the feet of bullock 
or by Pulman thresher or Ludhiana thresher. Threshing of 
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Arhar is done by beating the pods with sticks. Gram & 
Lentil is threshed either by beating the plants with 
sticks or by trampling under the feet of bullocks Puljes 
like moong and urad is also removed either by beating the 
21 pods with sticks or by trading of bullocks. 
THRESHING LOSSES 
The qualitative and the quantitative losses occur 
during threshing due to spoilage by birds, rodents, 
insects, micro-organisms, molds and weather conditions. 
Accurate estimate of threshing losses in case of paddy, 
big millet, maize and other foodgrains are not available 
even though it is realized that losses do occur to 
varying extent. Studies conducted by Garg et al. indicate 
that on an average 120.00 quintals of grains are handled 
at one threshing yard in Hapur area and 7.53 kg. or 6.2 0 
percent of grains are lost due to birds and rodents in 
22 
threshing yard. The cultivators who use the mechanical 
power suffer minimum losses in the process of threshing, 
while the losses due to the use of the manual power in 
threshing is slightly more than mechanical loss. The 
losses due to the use of animal power is maximum. The 
losses suffered in threshing as a proportion of the total 
production is maximum in the case of medium category of 
cultivators followed by large and small farmers, though 
the maximum quantity lost was recorded in the case of 
59 
large farmers, suffered the most because of the pilferage 
23 due to engagement of large labour force. The loss 
caused by mechanical threshers varies from in 1 to 0.6 3 
percent. In the husk of high amount of broken grains, the 
24 
shrivelled grains are 8.50 percent. It has been noted 
that use of mechanical threshers with high wind velocity 
below away shrivelled and small sized wheat grains along 
with husk, and cause considerable breakage in grains. The 
expert committee of the government of India on the post-
harvest losses in their interim report indicated a loss 
of about 1.68 percent in threshing yards. The losses of 
food grain through spillage and breakage are reported to 
be lesser in manual harvests than in the use of 
mechanical devices. In a study carried out in India, 
manual threshing of wheat did not result in grains 
breakage while mechanical threshing resulted in up to 
25 0.6 3 percent breakage. Separation of grains from chaff 
in manual threshing was only slightly less than by 
mechanical operation. 
Shattering of grains and/or difficulties in 
threshing are some of the factors leading to losses is 
high yielding varieties. In addition, birds and rodents 
that inhabit or visit threshing yards are known to 
consume or contaminate food grains leading to losses. 
Moulding and fermentation of crops also leads to losses 
due to rainy climate. 
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It is usually cheaper to thresh grains crops 
directly from the fields than to store and then thresh. 
The procedure to follow will depend upon transportation 
facilities and available labourers, the weather and other 
conditions/ more of each being required at one time to 
thresh directly from the field than to thresh from the 
2 6 bulk in storage. 
The Upper Ganga-Yamuna doab covers a vast area of 
western Uttar Pradesh. It enjoys the highest level of 
agricultural efficiency in the state. This region 
provides many choices to farmers to grow their desired 
crops. This region consists of five districts namely 
Saharanpur, Muzaffarnagar, Meerut, Ghaziabad and 
Bulandshahr. 
SAMPLED VILLAGES 
(i) SABDALPUR : 
The village Sabdalpur of Saharanpur district is 
located at 29°56' north latitude and 77°42' east 
longitude. Joying on western bank of eastern Yamuna 
canal, it is located 2 kms to south from Kumarhera which 
is 8 kms away from Saharanpur. The village is approached 
by an unmetalled and a metalled road. 
The village extensively over 361.579 hectares, 
has a population of 2724. The village has 321.180 
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hectares of cultivated area. The tubewells and government 
canals are the main sources of irrigation. The 
uncultivated land including orchard is 40.399 hectares. 
(ii) JHINJHANA 
The village Jhinjhana of Muzaffarnagar district 
is located at 29°32' noth latitude and 77°13' east 
longitude. It is well connected by metalled and 
unmetalled roads. 
The village extending over over 1179 hectares/ 
has population of 13062. The village has 981 hectares of 
cultivated land. It has 198 hectares of uncultivated land 
including orchard. Source of irrigation is government 
canals. The drinking water is available from hand pumps 
and wells. 
(iii) AMROLI 
The village Amroli urf Baragaon of Meerut 
district is located at 29°11' North latitude and 77°52' 
east longitude in Mawana tehsil. Amroli is located in the 
north west from Mawana on the west of Ganga canal. The 
distance of village from main road is 2 kms from metalled 
road. 
Total area of village is 327 hectares and total 
cultivated area is 295 hectares. It has population of 
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1955. Sources of irrigation are tubewells and canals and 
drinking water is available from wells and hand pumps. 
(iv) MOHAMMADPUR 
The village Mohammadpur is located at 28°15' 
north latitude and 77°49' east longitude in Bulandshahr 
district. It is north west of Khurja town. Located on the 
eastern side of river Yamuna it is approached by 
unmetalled road. 
The village extends over 40 hectares and has a 
population of 2600. The village has 36 hectares of 
cultivated land. It is 2.5 km distant from connecting 
road. Drinking water is available from wells and hand 
pumps. Source of irrigation is tubewell. 
(v) SAMAUDDINPUR 
The village Samauddinpur of Ghaziabad district is 
located at 28<'28' north latitude and 77°36'30" east 
longitude. It is located eastern side of river Yamuna and 
approached by metalled and unmetalled roads. 
The village extending over 48 hectares has a 
population of 1500. It has 32 hectares of cultivated 
land. Tube well is the main source of irrigation. 
63 
In Uttar Pradesh two types of harvesting 
implements are commonly used, namely, sickle and chaff-
cutter. Small spade and scythe are also used to harvest 
few crops. 
In Mohammadpur (Table 4.1) v.heat ranks first 
covering an area of 34.71 percent to the total harvested 
area, sugarcane ranks second having an area of 33.05 
percent and other crops in descending order are rice 
(16.53 percent), maize (8.26 percent). Mustard (4.13 
percent). Among pulses Arhar ranks first that is 1.65 
percent of harvested area then Moong (0.99 percent) and 
Masur (0.66 percent). 
In Samauddinpur (Table 4.2) area of wheat and 
rice are similar that is 36.58 percent and Arhar (12.19 
percent), again Gram and Mustard are having similar area 
of 6.10 percent and last crop of this order is Bajra 
(2.44 percent) . 
In Amroli (Table 4.3) among the crops sugarcane 
ranks first (60 percent) wheat ranks second 28.95 percent 
and • in descending order rice (4.74 percent), mustard 
(3.94 percent), maize (5 percent) and gram and peas are 
having areas of (0.53 percent). 
In Jhinjhana (Table 4.4) wheat ranks first (40.56 
percent) followed by sugarcane (38.75 percent) rice(16.07 
64 
g 
(D 
< 
S 
H 
•J 
(0 
a 
0 
o 
n 
0 
0 
•H 
u 
Id 
> 
0 
•0 
H 
0) 
•0 
e 
c 
0 
*i 
U 9 
•0 0 
10 
CO ^ 
O 10 
•J tS w \ 
H O 
>4 w 
H H 
S 
4i 
G 
V 
U 
10 
tc 
(0 
o 
PS u 
iH vo o vo n 00 o iH 
VO 00 cr> in VO 00 • 
CM 
• 
m r~ vo vo CM oo in •H 
n r^ rH vo iH 
CO oo 
^ oo Ol vo o CM CM <T> 
vo 00 VO o CM •-{ m 00 cn 
t 
• • • • » <* • • 
** CN r^  CM r^ r^  % CM o 
vo ^ vo o CM 'a* in iH r-t CM 
,-r 
•H n vo VO <r» in in ro O 
r^  in t>4 VO a\ vo o •-I O 
^ vo 00 o o iH n ^ O 
n i-i m O 
CN oo O o o O 
00 o o n ^ 00 o o xr 
v> 00 ^ o o o vo CM 00 
i-i 
c 
o 
•0 
u 
^ 
•P (D U CJi >4 ^ (0 (Q 0) N 3 c (0 RJ +J (I) o •H CO 0 £ en m X •H (0 to o Vl 3 3 
s K s 2 s •< cn S 
I-I rg n ^ m VO r^  00 
«N 
K 
n 
< 
m 
Oi 0 
u 
u 
09 9 0 
•H 
U 
to 
> 
0 
0) 
•H 
•0 
c 
rD 
e 
0 
•H 
•P 
u 
•0 
0 
10 
0) 
<: 
^^ ^ 0 0 iTi 0 0 i H o 
o 10 r~ n r- 0 0 n o 
n o r- 0 0 i H eH 
H O m CM i - » f-i 
X ^^ 
2 
H r-( 
D e 
4J 
C 
u 
M 
0) 
^ 
§ 
10 
OS 
(0 
04 
o 
K 
U 
vo rg 
r~- rH 
CTl O^ 
o 0 0 
CO 'a-
o 
^ 
fN 
o 
o 
CM in ^ 
^ 
00 
i n 
00 
i n 'J" 
m 
vo (N CM VO VO 
r>4 vo 
00 
4J (0 M e (0 to 0) U (0 4-) 
<1> o • n x: (0 (0 £ • H «0 u u D S K 03 < u S 
r^ CM n ^ i n vo 
65 
vo 
in 
O 
o 
o 
o 
vo 
tn 
vo 
n 
u 
•J 
n 
g 
(0 
o 
u 
n 
0 0 
•H 
10 
> 
o 
0) 
•0 
c 
Id 
c 
o 
•H 
*i 
o p 
•s 
u 
66 
id 
Q Id 
H C 
H -H 
z O ' - 04 ^ Ol o H H CM o> 00 tn u> rH o 
t l « » • « ^o • • * 
O 4J n <n <N H CN rg i n 
o c u> n 00 00 N n vo O "H 00 ^ • < * i H 
O 3 % rH 
Ptf O ro 04 ^^ 
4i 
C 
«> 
u 
u 
0) 
H 
id 
04 
o 
U 
CN ^ 
•* 
i n 
o 
o fO in 
o 
o 
o 
in 
n 
CM 
in 
vo 
vo 
in 
en CO 
o 
o i n 
00 
CM 
o 
vo 
00 in 00 
CM 
CM 
VO 
VO 
CN 
m 
m 
on 
in en 
en 
o 
o 
o 
o 
CN i n o 
00 
m 
01 
c 
u 
+J 0) u Id 
<c <D N Id E (D +) 
<u O •H cr> Id Id CO 
^ •H R> 3 h 0) 3 
It: s (0 o 04 S 
CN cn in vo 
67 
i 
2 
H 
s 
K 
S 
Hi 
H 
> 
n 
0 
u 
u (0 
0 
0 
•H 
> 
O 
"0 
tH 
0) 
•0 
e 
<o 
c 
o 
•H 
4J 
U 
D 
•O 
o 
u 
to 
0) 
< 
m to 
H ^-
0*3 
o c 
O •H 
4i 
G 
O 
U 
w 
< 
n 
(0 
a« 
o 
i n r* i n i n i n o 00 o vo 
o t - » i n 'S' o o 00 o i n 
r-l «o n m vo <N en t - t vo 
n CM t - t •H in (M r-l 
i n i n i n o o 00 n 
\o f t CTi CO ro o 00 o ^ vo 
«o «n »H o vo o 00 o CM o> 
r« o CM i H o\ ^ CTi CM i n r^ 
CM •H 1-1 ^ CM CM iO 
% % ^ ^ i n i n vo r~ 
f -H o (M 
m 
U> r^  ** i n a^  i n (M in vo o 
i n o r- CM ^ r^  00 vo vo o 
o «o o o o CO O •-I o o 
*» •-4 n c 
CN i n a\ ro vo o O o 00 m 
a\ o^  r« i H fM i H 
^ •H 
c 
10 
0 > 1 
•0 
u 
(M 
*i (U u 0) <0 u to 0> N •O to 10 f - l V D 
« u •H 10 10 D> V4 tti (0 i •H <a U 0) 0 10 0 10 (K: s D cu m OQ s s 
t-i CM m ^ i n \o r^  CO o> 
68 
i n 
hi 
< 
EH 
(Q 
cu 
o 
u 
u 
• 
3 
o 
« 
> 
IH 
O 
« 
•HI 
X 
• 0 
c 
(0 
c 
> ^ 
(0 
10 
0) 
u 
< 
CO 
o id 
H O ^ 
SB 
O 
H 
U 
D 
a 
B 
§ s 
(1< ^ 
4J 
e 
0 
u 
0) 
P4 
04 
00 00 '* in n 00 in o 00 
en in I^  ^ vo 00 o o 00 
vo cn n ro M 00 vo CM <n 
(M i-H rH 
in in 
i-j in 
vo 
o 
CM 
r- ^ ^ in o o t-i 
^ VO r~ o a\ vo CM 00 «* o 
* • « 
• 
• • • K > 
t 
vo Ol oo CM n vo c f>- en r^  
r- 'T vo f-t CM 00 o\ ^ vo vo m iH iH 
% % ^ 
»* CM in 
o 
ir> r- vo ^ CM n vo iH vo o 
o m o 1^ tn vo o r- o o 
00 in f-t O o o iH iH rH o 
n CN n o 
rH 
o o in in in o O o O n 
00 cs • • • • in • I^  
1-1 r^ n r-i m in 
(D 
C 
10 
o 
in ^ 
4J 0) 0) tP U >-l (U 
(0 o N •0 C (0 m ro l-l 
<1) •H •H lO O J: «0 KP u £ K 10 U 0 u V D 10 
^ s D s < Pn (0 CQ 
rH fNJ m s^r in vo r~ 00 a\ 
69 
percent), mustard (1.65 percent). Barley (0.82 percent), mciize 
(0.74 percent), Masur (0.66 percent). Peas (0.49 percent) and 
Urad (0.25 percent). 
In Sabdalpur (Table 4.5) again wheat ranks first 
that is 38.05 percent. Sugarcane ranks second (13.71 
percent) followed by rice (25.37 percent). Barley Peas 
and maize (1.06 percent), Urad (0.74 percent), Arhar 
(0.63 percent), Moong (0.32 percent). 
These days power or diesel threshers are more 
widely used than the traditional methods like beating the 
crops with sticks or trading the whole crops under the 
feet of bullocks. Though these traditional methods are 
very time consuming which also accounts for huge losses 
but still these methods are more prevalent especially for 
threshing pulses, mustard etc. 
In Mohammadpur according to (Table 4.1.1) 95.72 
percent of wheat is threshed by Power thresher while only 
4.28 percent by stick. 83.34 percent of rice is threshed 
by power thresher while only 16.66 percent is threshed by 
stick. The crops like maize, Arhar, Masur mustard are 
mainly threshed by beating the crops with stick and their 
percent is 91.11, 84.00, 85.63 and 40.21 respectively. 
Moong and mustard accounts for 83,14 and 59.79 percent 
for threshing by bullock feet. The total loss by 
threshing in this village is 1^.25 quintals. 
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In Samauddinpur (Table 4.2.2) wheat and rice are 
mainly threshed by power thresher and their percent is 
96.41 and 89.54 respectively. Arhar and bajra are mainly 
threshed by stick as 82.00 and 80.56 percent followed by 
mustard 40.56 percent. Gram (14.75 percent), rice (10.46 
percent) and wheat (3.59 percent). Gram (85.2 5 percent) 
is mainly threshed by animals and in descending order is 
mustard (59.4 4 percent), bajra (19.4 4 percent) and Arhar 
(18.00 percent). The total loss caused by threshing 
methods both traditional and power thresher is 35.97 
quintals. 
In Amroli (Table 4.3.3) main crops that is wheat 
and rice is threshed by power thresher and their 
percentage is 77.78 and 88.88 percent respectively. Crops 
like Gram (89.47 percent) and Peas (92.53 percent) are 
mainly threshed by bullocks, followed by mustard (48.51 
percent) and wheat (22.22 percent) whereas maize (90.72 
percent) is mainly threshed by stick followed by mustard 
(51.49 percent), rice (11.12 percent), gram (10,53 
percent) and Peas (7.47 percent). Gram (89.47 percent) is 
mainly threshed by trampling under the feet of bullocks 
followed by Peas (92.53 percent) mustard (48.51 percent) 
and wheat (22.22 percent). The total loss by threshing is 
550.96 quintals. 
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In Jhinjhana (Table 4.4.4) 98.82 percent of wheat 
is threshed by power thresher followed by rice (96,51 
percent), barley (85.44 percent) and maize (4.43 percent) 
whereas threshing by animal is dominated in crops like 
peas (96.04 percent), mustard (65.23 percent), urad 
(62.50 percent) followed by barley (14.56 percent) and 
masur (10.46 percent). Whereas threshing by stick is done 
in crops like maize (95.57 percent) followed by masur 
(89.54 percent), urad (37.50 percent), mustard (34.77 
percent). Peas (3.96 percent), (3.49 percent) and wheat 
(1.18 percent). The total loss by threshing in this 
village is 2389.83 . 
In Sabdalpur (Table 4.5.5) wheat (98.00 percent), 
rice (92.43 percent), barley (87.13 percent) are mainly 
threshed by power thresher while animal threshing is 
dominant among Peas (95.31 percent), moong (87.50 
percent), urad (80.00 percent) followed by Arhar (20 
percent), and barley (12.87 percent). Maize (96 percent) 
is mainly threshed by stick and descending order is 
followed by Arhar (80.00 percent), Urad (20 percent), 
moong (12.50 percent), rice (7.57 percent), Peas (4.69 
percent) and wheat (2.00 percent). The total loss by 
threshing is 844.91 quintals. 
In all the villages of Upper Ganga Yamuna Doab, 
the sugarcane which is left after marketing is threshed 
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by sugar-crusher and produced juice is boiled without 
delay and then is converted into gur (jaggery). Gur 
making takes much time and the process is laborious. 
r 
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CHAPTER FIVE 
STORAGE 
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Unlike industrial products, which can be produced 
throughout the year more or less at a constant rate, 
foodgrains are grown only once or twice a year. 
Therefore, these foodgrains have to be stored properly to 
provide food between harvest seasons, to save seed and to 
bridge the gap between normal consumption and low 
production in a bad year. Only one crop of a particular 
kind of grain is harvested each year in most temperate 
zone areas. In cool tropical areas or subtropical areas 
two crops are sometimes grown a year, while two or three 
crops of rice can be grown in one year in the tropics 
when water is available. Thus in most areas considerable 
grain is stored for six months to a year, if not 
longer. 
FOODGRAIN STORAGE - There are two main types of storage 
for grain that is storage in bags or sacks and bulk 
storage in various types of bins. In many developing 
countries grain is stored in small buildings, underground 
pits, outdoor, piles, or in wooven bags and basket. In 
commercial grain areas, grain is stored in bulk bins, 
bagged grain in warehouses. In dry areas some bulk grain 
may be temporarily piled outdoors during the rush of the 
harvest period. 
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Traditional ways of storing grains can be 
improved. Ideal storage building should be weather proof 
and gas-tight to allow fumigation of the contents. They 
should have controllable ventilation, yet keep out 
rodents and birds. There should be no corners or ledges 
where dust and residues can lodge. There should be no 
high temperature areas on top of the produce, pans on the 
walls can help keep the temperature low, slowing down 
spoilage. Better drying of grain before storage 
discourages the growth of fungi and bacteria while in 
storage. 
In Indian villages, foodgrains particularly 
cereals are traditionally stored in structures made of 
mud, bamboo, paddy straw or timber, in jute bags in rooms 
or buried under wheat straw, in underground structures. 
The traditional storage structures vary a great deal from 
region to region. These are not based on standard designs 
3 
in terms of dimensions and constructional features. 
LENGTH OF TIME IN STORAGE : 
Dry grains that contains 11-12 percent moisture 
or less, can be stored in weather proof bins for many 
years in most climates without appreciable deterioration, 
provided it is protected from insects, rodents, external 
moisture and high humidity. The composition of sound dry 
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grain remains almost unchanged except for some increase 
in fatty acids and a slight loss of energy from 
respiration. At average air temperature a weight-loss in 
dry matter of perhaps one percent from respiration might 
4 
be expected during 20 years of storage. . Most farmers 
have reported that rats starts damaging the crops right 
from the beginning while insects and moisture 
accumulation affects the crops during the rainy season. 
The safe storage period reported by the Indian farmers 
varied from 2 months to one year. Most of the farmers 
reported that foul smell started coming out of the grain 
after one year of storage. However, studies conducted by 
various workers revealed that storage losses are 
positively related with the length of storage period and 
varied with the system of storage utilized. 
COST OF STORAGE : Every crop presents a particular prob-
lem. When a farmer produces cash crops, the question 
arises, whether it is profitable to sell the crops at the 
time of harvest or to store the crops for sometime before 
selling it. The damage through weathering, vermins, 
insects, spoilage losses due to shrinkage should be 
estimated and compared with the proposed time and present 
prices. Due to the lack of know-how inadequate 
infrastructure and compelling financial situation, the 
farmers cannot afford to retains the produce with 
83 
themselves till the market prices are favourable. Even 
with all available information, farmers often find that 
he made wrong decision as unusual climatic or economic 
factors may greatly change the market prices. Therefore, 
the need is not only to provide the farming community 
with facilities for scientific storage so that wastage 
and produce deterioration are avoided but also to meet its 
credit requirement so that the farmers are not compelled 
to sell the produce at a time when prices are low. 
STORAGE STRUCTURES 
Seventy percent of India's population lives in 
rural areas. The farmer is not only a producer and trader 
of his produce but also stores grain to meet his needs 
between two harvest and also makes some cushions for the 
following season in case of failure of the crops. The 
farmers in India normally store 65 percent of their 
produce in the traditional storage methods at the farm 
level. Majority of farmers store their produce either is 
bulk or in gunny bags. The mode of storage in the 
dwelling houses is usually tin drums, big earthenware, 
pucca/kutcha kothas, underground mud walled or 
concretised cellars and R.C.C. bins. It is also kept 
packed in large gunny bags containing 2 to 5 quintals of 
grains. The bags' are kept in the middle the room, a 
little distance away from the walls. Rural 
84 
and traditional storage structures such as earthern pot 
storage structure, bag storage structure, tin drums, 
straw storage structure, bamboo storage, Masonary storage 
structure locally known as Kotha are commonly used in 
India. These traditional storage structures are cheap and 
economical because materials for their construction is 
easily available in villages and also their 
constructional techniques are well known to agricultural 
labours and village artisans, but storage losses in these 
structures are quite high because these are not 
completely protected from rats, insects and moisture and 
these structures are not fire proof. The grains storage 
research and training institute at Hapur have designed 
cheap and durable metal bins of various capacities 
ranging from half a tonne to 10 tonne. The Agricultural 
Research institute at New Delhi fabricated "Pusabin". 
This is improved earthern structure. Between its two 
layers a thin polythene sheet is embedded to make the 
structure gas and moisture proof. Another structure under 
the Post-Harvest Technology Scheme has been evolved to 
meet the storage problem created by high price and 
shortage of gunny bags. Such structure is the 'Plastic 
silo' which is a simple storage bin of 500 kg capacity 
and is made of plastic. Plastic silo is cheaper than 
gunny bags. In this pest infestation is minimum. Plastic 
silo can also be used during rainy season without the 
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fear of the produce becoming wet and getting spoiled. 
Also the produce is protected from rats when kept in 
godown along with other storage material. It lacks an air 
tight lid and an outlet for the removal of the 
foodgrains. Removal of these two defects will add to the 
g 
merit of the plastic silo. 
STORAGE PROBLEMS : Majority of the farmers use the 
traditional type of storage which is open to damage and 
loss from various sources. The main problems with the 
existing facilities is short life of the material used, 
not safe from, wheather effect, not safe from rodents 
inadequate capacity. The problem of safety from rodents 
is more marked in small holdings compared to large 
holdings possibly because of limited space available with 
them. A sizeable proportion of farmers in the small 
holdings of less than one hectare did not have much to 
store and therefore did not require any improved 
facility. However, a large proportion of farmers 
particularly in the large holding size groups desired to 
have Pusa bin while iron theka was favoured more by small 
holdings possibly on account of cost and ease of 
9 handling. The main reason for not adopting improved 
storage facilities is lack of fvnds by a majority of 
cultivators in all the holding size classes, non-
availability of desired type of container and in some 
cases unawareness about improved facilities of storage. 
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The main reasons for not adopting protective 
measures is high cost of chemicals and also lack of 
knowledge in the use of such measures or non-availability 
of required chemicals. There is need to augment the 
production machinery to ensure that appropriate and 
improved storage facilities like metallic bins, Pusa bins 
etc. are available to meet the storage needs of farmers 
in different holding size classes. Also the extension 
effort would have to be strengthened to educate the 
farmers in proper storage as well as in adopting suitable 
protective measures to minimize grain losses in storage. 
STORAGE FACILITIES : Although the priority for good and 
adequate storage facility and repeatedly been emphasized 
since 1950, yet no significance initiative was taken in 
this regard. The farm storage facilities are in general 
relatively poor and therefore any improvement in these 
facilities leading to savings of even a small proportion 
of the total foodgrain production will have a significant 
impact on the overall foodgrains availability in the 
country. India is marshalling international assistance 
for a nation-wide effort to stop the annual loss of more 
than 9 percent of the country's cereals caused by faulty 
storage and handling. The Food and Agriculture 
Organisation (FAG) is carrying out a project that will 
help the union Agriculture Ministry design and develop 
87 
small and medium sized storage bins for farmers, 
co-operatives and commercial houses. The FAO has also 
drawn up a plan to assist the Agriculture Ministry for 
the reduction of losses of stored grain in farm, 
community and commercial storage. In India the 
organisations such as Food corporation of India, 
VJarehousing Corporation, Rural godowns, State Government 
and their agencies are working to meet the challenges of 
storage problems. The purpose of food corporation of 
India is food procurement, its storage and distribution. 
It has been assigned the responsibility of price 
stability as well as to meet the emergency situations 
arising out of crop failure due to drought and floods. 
The storage capacity is being increased with the 
financial assistance of the world Bank and the F.C.I, own 
crash programme. The central warehousing corporation 
provides warehousing facilities at centres. State ware-
housing corporation provide the facility at the state and 
the district levels, while the cooperatives provide the 
facility at the village level. The main functions of the 
central warehousing corporation are to acquire and build 
warehouses, to operate them for the storage of 
agricultural produce, seeds fertilizers, agricultural 
implements and notified commodities and. also provide 
facilities for the transport of these commodities. The 
commodities handled by the state warehousing coporations 
are the same as for the central warehousing 
corporation. Rural godowns are generally located in 
rural areas with varying capacities from 100 to 500 
tonnes. Rural godowns are set up for prevention of 
distress sale of foodgrains and the agricultural produce. 
The state government and their agencies have gradually 
built up the storage capacity to meet the requirement of 
the public distribution system in order to supplement the 
efforts of the corporation the central and the state 
warehousing corporation and other agencies. There is 
storage capacity of about 700 million tonnes available 
with various state governments and their agencies for 
foodgrains storage. 
STORAGE LOSS : The storage is a complex of general 
ecological systems comprising physical, chemical and 
biological variables which may be both biotic and abiotic 
The important biotic variables are physical,chemical and 
biological properties of grains, micro-organisations, 
insects, birds and rodents and abiotic variables are 
temperature, moisture, oxygen and storage structures and 
they play an important role in causing the loss in 
storage. 
It is estimated that the storage losses occur to 
the extent of 6 to 8 percent. The total food grains 
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production in India in 198^-81 was 137 million tonnes and 
there occurred an estimated storage loss to the extent of 
12 
about 10 million tonnes. The United Nations Development 
Projects Action Committee stated that in India over 10 
million tonnes of grains are lost each year through 
spoilage by pests and moisture and that these losses 
13 
could make up for the entire annual world shortage. The 
post harvest losses have been estimated by the Panse 
committee, appointed by the Government of India in 1966, 
as 9.3 3 percent of which nearly 6.6 percent are due to 
poor storage conditions alone. The National commission on 
Agriculture aims at bringing storage losses down to 4 
percent by 2000 A.D. by creating adequate storage 
facilities. Panse committee has estimated the total post-
harvest losses from 1961 to 1982 as about 208 million 
tonnes of food grains of v.'hich storage losses accounted 
for 146.6 mt. As against this, the country has imported 
only 83.16 mt of food grains which is about 56 percent of 
the losses occurring during storage alone during the same 
period. During most of these years, imports had been less 
14 than the storage losses. Hence if the storage losses 
could be reduced the country V7ill not only be able to 
wipe out the deficit but will increase the availability 
of food grains for export. This underlines the need and 
importance of an appropriate storage system which can 
reduce the losses. 
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storage losses occur at several levels such as 
(i) at farm level before marketing (ii) at processing 
plants (iii) wholesale dealers and at (iv) retail 
trading. 
At producer's level the percentage shared in the 
total loss of bajra in storage incurred by different 
categories of cultivators showed an increase with the 
increase in the size of the farm holding, may be due to 
their larger contribution in the total production and 
larger quantities stored. ^ Large quantities of 
foodgrains are mainly stored for self consumption and 
rather smaller quantities are kept for seed purpose. If 
the food losses occurring at various levels can be 
prevented through the development or by the use of 
improved technologies, it would be possible to increase 
17 the food supplies by 10 percent atleast. Therefore, an 
attempt should be taken to reduce this loss, as the 
cereals constitute the main source of nutrition to the 
people of country. 
FACTORS INFLUENCING THE STORAGE LOSS 
Food losses occur in the field as well as during 
the total post-harvest system. Losses in foodgrains 
usually fluctuates under different sets of ecological 
conditions. The losses are mainly caused by weeds. 
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insects, moulds, rodents and other pests. Insects and 
rodents not only physically consume materials from the 
crops and reduce the weight of the edible and 
commercially edible components, but also inflict qualita-
tive losses through degradation which encourages further 
biodeterioration by moulds and mites. Stored grains 
suffer damage when its moisture content and temperature 
are sufficiently high to permit the growth of 
organisms. Thus the important factors which causes 
storage losses are moisture, temperature, light, 
respiration, insects, mites, microorganisations, rodents, 
birds and storage structures; which are as follows : 
a) Infestation Control - Among the agents responsible for 
loss of food in the field and during storage, rodents 
appear to take the largest toll. It is estimated that 6 
rats consume as much food grains as one man, they not 
only consume the foodstuff but also contaminate it units 
their exereta, and making it unfit for human consumption. 
With increase in food production, the conditions for the 
survival of rodents are becoming more favourable and 
measures for their control are not improving in the same 
proportion. Rodents easily approach the produce stored in 
gunny bags or jute bags and also expose these foodgrains 
to various ricro-orga.nisms. According to the central food 
technological Research Institute the amount of grain 
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which is lost due to rats is of the order of 24 million 
tonnes. Thus, without effective measures to control 
rodents the benefits of high yielding varieties cannot be 
realized. 
b) Insect infestation control - Infested food grain 
results in higher losses during subsequent milling and 
processing. In case of insect infestation, the loss in 
quality is much greater when the food standards for the 
assessment of edible quality are applied. As a result of 
insect infestation, the protein efficiency ratio of wheat 
drops from 1.86 to 1.36 in a period of four weeks, and 
that of grain legumes that serve as protein supplements 
18 to cereal diets, from 2.21 to 1.85. Insect and pests 
are the most important factors responsible for losses in 
agricultural production at various stages. Insect do not 
breed successfully is an environment where the relative 
humidity is maintained at less than 40 percent and the 
19 
temperature below 10°C. The storage pests are rice 
V7eevil » beetle pests, pulse beetle and grain moth. The 
direct damage caused by insects and pests includes the 
loss of weight and nutrients, reduced gemination and 
contamination of grains with eggs. Larvae pupae and 
odour. The indirect damage caused by insects and pest is 
hidden infestation, moisture migration, heating, 
distribution of parasites to man and presence of 
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uric acid. It is estimated that 5-10 percent of the 
world's food production is damaged by insects during the 
21 
storage. Under the drier conditions the Khapra beetle 
while in humid conditions the rice weevil , the angoumois 
grains moth and the rust red flour beetle accounts for a 
good deal of loss in stored cereals under rural 
22 
conditions. Crops protected against diseases and pest 
involves the application of chemicals namely xenobiotics 
which affects the post-harvest quality of food. 
c) Micro-organisms - The chief damage to stored grain 
protected from insect and rodents results from the 
activities of microorganisms chiefly fungi. Storage fungi 
and bacteria cause the loss to the tune of 1-2 percent of 
world's agricultural produce. The microorganisms thrive 
under warm moist condition especially in broken grains. 
The grains are discoloured and they suffer from bad 
smell. In order to prevent the grains from microorganism, 
the grains must be dry and cool with moisture content as 
low as 8 percent. 
d) Birds - The birds which cause damage are pigeon, crow, 
weaver bird, sparrow. They destroy grains by making holes 
in sacks and feed on grains as well as contaminate the 
grains through droppings and feather. Damage occur by 
birds when grains are sun dried and are in storage. 
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e) Moisture - The high moisture in foodgrains is 
responsible for insects and micro-organisms activities, 
besides heating, which contribute to their deterioration 
and make them unfit for consumption as food or feed and 
also as seed. As ripening grains reaches its maximum 
weight of dry matter its moisture content drops to 35-40 
23 . . 
percent. Insect infestation tends to increase with the 
increase in moisture content above 10 percent. The 
maximum safe moisture level ranges from 13 percent for 
24 
wheat to 16 percent for big millet. 
f) Temperature - It is one of the most important factors 
which exerts a profound influence on the rate of 
metabolism, growth, development, reproduction, general 
behaviour and distribution of-pests. Insects development 
accelerates with increase in temperature upto 42°C. 
Temperature below 15°C retards reproduction and 
development. The optimum temp for common insects in 
25 
stored grains lies between 28°C and 38°C. Grains that 
contains from 16-20 percent moisture usually heats and 
becomes moldy as the result of fungus growth and 
respiration. Heating and mould formation are prevented if 
the grains is kept in a bin with a perforated floor 
2 6 through which cold air can be blovm. 
g) Respiration - All sound cereal grains that are able to 
germinate are living organisms in which respiration 
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occurs. For many years it was assumed that the 
respiration of the grain itself is responsible for 
heating and spoilage when moisture content exceed 14-15 
percent. Respiration releases heat, and produces CO^ nd 
H O by breaking down carbohydrates, fats and protein. The 
released water raises the moisture content of the mass of 
grain spoilage by heating, molding and decay ensue in 
addition to the direct damage by the insects. Girish • 
stated that factors like moisture, temperature, aeration, 
oxygen, conditions of grains and micro-organisms play an 
27 important role m the respiration of grains. 
h) Storage Structures - It play an important role in 
losses of stored grain. However, simple the materials 
from which a structure is designed to be made, it must 
fulfil certain requirements. It must afford protection 
from the sun and rain, allow adequate ventilation permit 
inspection of produce to detF>ct early incidence of di3ease,-
infestation hy pests" and achieve the lowest practical ambicut" 
temperature. Many traditional storage structiires, which 'have been 
developed for storing grains -for. long and -short periods, are 
unscientific and lead to deterioration in quality as well 
28 in quantity . Improper designed and damaged containers 
and storage structure may expose dry commodities to moist 
conditions and render them unstable. The conventional 
storage structures, therefore, do not provide adequate 
protection to the stored grains damaged by moisture. 
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In villages earthen containers are still chief 
means of storage though now farmers are generally 
becoming aware of the problems and losses caused by 
unscientific storage methods. According to (Table 5.1) 
57.26 percent of rice is stored in metallic containers 
followed by moong (40.10 percent) maize (23.94 percent) 
Arhar (21.14 percent) wheat (18.97 percent) masur (11.88 
percent) mustard (10.43 percent) while Jute bags is 
dominant storage structure in Mohammadpur. The foodgrains 
stored in these bags are moong (52.85 percent) Arhar 
(51.38 percent) wheat (50.66 percent) masur (41.58 
percent) maize (35.61 percent) and rice (32.45 percent). 
The grain stored in earthen container are mustard (42.89 
percent) maize (40.45 percent) masur (39.51 percent) 
wheat (30.37 percent) rice (10.29 percent) and moong 
(7.05 percent). The total loss in storage in Mohammadpur 
is 34.63 quintals. 
In Samauddinpur (Table 5.2) jute bags store 
(58.65 percent) arhar, (49.50 percent) mustard^ (45.38 
percent) wheat, (42.21 percent) rice^ (38.25 percent) bajra, 
(35.65 percent) gran, v;hile earthern containers stores 
(55.25 percent) peas, (41.75 percent) bajra (40.50 
percent) mustard (39.29 percent) wheat* (27.74 percent) 
rice and (15.67 percent) arhar. Cement containers also 
contribute to storage in the village (11.88 percent) 
arhar and (4.12 percent) wheat are kept in these 
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containers. Metallic container is dominant in crops as 
(30.05 percent) rice, (20.00 percent) bajra, (13.80 
percent) moong, (11.21 percent) wheat and (10.00 percent) 
mustard. The total loss by storage in this village is 
67.73 quintals. 
In Amroli (Table 5.3) jute bags store (65.45 
percent) peas, (61.25 percent) wheat, (49.75 percent) 
rice followed by (35.43 percent) gram, (35.00 percent) 
maize and (35.00 percent) mustard. The metallic 
containers stores little proportion of storage (15.90 
percent) gram, (12.35 percent) maize, (9.02 percent) 
rice, (4.30 percent) peas, (3.5 percent) wheat. Earthen 
container stores (52.65 percent) maize, (48.67 percent) 
gram, (41.23 percent) rice, (35.25 percent) wheat, (30.25 
percent) peas and (65.00 percent) mustard). The total 
loss by storage is 275.51 quintals. 
In Jhinjhana (Table 5.4) cereal crops like wheat 
and rice for home consumption or for later sale is stored 
in metallic container more than earthern containers. The 
foodgrains store.d in these containers are (61.56 
percent) wheat, (55.50 percent) rice followed by (18.55 
percent) masur, (15.36 percent) urad, (15.00 percent) 
barley, (11.22 percent) peas and maize (10.10 percent). 
The foodgrains stored in jute bags are (5 3.50 percent) 
peas, (49.43 percent) urad, (43.30 percent) mustard. 
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(43.00 percent) barley, (39.25 percent) maize, (39.40 
percent) masur, (32.65 percent) rice and (30.25 percent) 
wheat. The earthen container stores (56.70 percent) 
mustard, (41.45 'percent) maize, (37.50 percent) barley, 
(35.28 percent) peas, (35.21 percent) urad, (31.20 
percent) masur, (11.85 percent) rice and (8.19 percent) 
wheat. The total loss by storage in the village is 265.28 
quintals. 
In Sabdalpur (Table 5.5) wheat is stored more in 
metallic container (59.50 percent) followed by jute bags 
(31.25 percent) earthen containers (6.80 percent) and 
cement containers (2.45 percent). Forty six percent rice 
is stored in jute bags, 35.50 percent in metallic 
container and only 18.50 percent in earthern container. 
Pulses are stored more in jute bags than in earthern 
containers and metallic bins. In jute bags (48.65 
percent) urad, (35.30 percent) moong and (40.50 percent) 
arhar are stored. Pulses for home consumption are stored 
in metallic bins. Maize is stored in earthern containers 
more than jute bags. The total loss by storage in 
Sabdalpur is 234.69 quintal. Sugarcane is stored in the 
form of jaggery in earthern containers in all the 
villages of Upper Ganga-Yamuna doab. 
Maximum produce of the total production is sold 
immediately after the harvest though some proportion are 
retained for home consumption and also for precautionary 
purpose in case of crop failure in next growing season. 
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CHAPTER SIX 
IKANSPORTATION AND MARKT'TINO 
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Transportation and market centres are the two 
limbs of a single economic activity. Both these elements 
form essentially a part of economic geography. Their 
specialization would be meaningful only if our objectives 
are directed more toward "the delimitation and 
measurement of markets and with the channels of 
distribution through which goods move from producer to 
consumer" rather than their study in isolation or simply 
as two elements of economic geography, and if the 
emphasis would be more on the functional role of 
transportation and market centres than merely on their 
formal structures. 
TRANSPORTATION : Trade and Transport are symptom of 
civilization. In the development of economic, industrial, 
social and cultural life, transportation plays an 
important role. Every commodity produced has a need of 
transportation both at their production and distribution 
stages. Economic and commercial importance of greatest 
magnitude, therefore is nowadays attached to the 
development of transportation. The transference of any 
product from one place to another takes place of this 
tertiary activities. Supply of various types of 
commodities to any area is also effected by means of 
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transport. The range depends on mobile or part time 
trader performing some mix of the three economic 
functions as buyers, sellers or both. Mobile firms and 
economics arising from spatial agglomeration give rise to 
periodic market sites. The periodic market works as a 
central , place. Most villages are not served by a 
motorable road, they have choice of foot in the unavaila-
bility of the latter. The commodities may be more 
desirable to human beings at one place them at another. 
SIGNIFICANCE AND DEVELOPMENT OF TRANSPORT 
Transport the de factor barometer of economic, 
social and commercial progress has transformed the entire 
world into one organised unit. It carries ideas and 
inventions to the people and has considerably contributed 
. . 2 to the evolution of civilization. Economic and 
commercial importance of the greatest magnitude is, 
now-a-days, attached to the development of transport". 
The transport industries which undertake nothing more 
than the mere movement of persons and things from one 
place to another, have constituted one of the most 
important activities of men in every stage of advanced 
civilization. 
In the modern age of specialisation a self-
sufficient society is inconceivable. Thus, nations depend 
upon other nations for the supply of raw materials and 
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finished products. For the maximisation of human 
satisfaction it is imperative that the sc rce resources 
4 
which have alternate uses / have a constant flow which is 
obstructed due to physicsl separation of the different 
countries. It is transport which helps human beings in 
rer.aining unwarranted barrier of physical sep? ration and 
"enables a given flow of resources to produce greater 
results. 
It is, therefore, abundantly clear that effective 
transport is indispensable for the economic progress of 
the world. 
MEANS OF TRANSPORTATION 
Our present day society is very fundamentally 
based on the means of transport which have played a 
significant role in annihilating distance and making the 
world smaller than before. In fact, "transportation is 
measure of the relations between areas and is therefore 
an essential aspect of Geography. 
Transportation fundamentally involves two 
aspects: (a) a vehicle or unit of conveyance and (b) a 
medium upon which to move. The choice of medium 
determines the type and design of the vehicle. Across 
mild country, hills and valleys, rocks and swamos, the 
'vehicle' can only be domesticated animals or man himself. 
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Transportation can be classified conveniently on 
the basis of power, route and vehicles. Taking power into 
account, the following categories are significant -
i) man and animal power used as a force in transpor-
tation, 
ii) mechanical power is form of force driving 
automobiles, trains, ships, aeroplanes, etc, and 
iii) Physical power like wind or running water 
facilitating movements of goods. 
The classification on the basis of nature of 
routes includes -
i) The land-route including transportation by path 
or track, road, rail and pipeline, 
ii) Water routes, inland and sea, comprising trans-
portation by stream, river, sea, ocean and 
iii) Air routes comprising transportation by 
aeroplanes. 
The classification on the basis of vehicles used 
or mode of transportation includes : 
i) man and animal, 
ii) wheeled vehicles driven either by man or animal, 
iii) automobile, 
iv) railway and 
v) ship or plane. 
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FACTORS AFFECTING MEANS OF TRANSPORTATION 
Howsoever advanced scientific development may be 
in the world, transport is not free from environmental 
control. Major factors controlling various forms of 
transportation may be physical ones including terrains, 
drainage, weather climate, etc and human factor including 
population and settlement, historical background and 
economic setting of the area. 
(a) PHYSICAL FACTORS CONTROLLING TRANSPORTATION 
i) Terrain 
Terrain plays an important role is determining 
the layout of communicational lines. For most purpose, an 
unpaved road, a surfaced highway or a rail-road seek 
high, firms and well drained ground. Blache has very 
truly emphasised the close relationship between primitive 
modes of travel and the physical environment even to the 
extent of suggesting that "topography determines the 
method of transportation, whether beast of burden or 
wheeled vehicles. The cart is useless in mountainous 
7 districts where transportation is chiefly on mule back". 
Generally there is a balance between the line of 
communication and relief and this too has been pointed 
out by Appleton during the course of his study of 
I l l 
geography of communication with particular reference to 
8 Great Britain. 
ii) Drainage Pattern 
River valleys are 'Natural Highways' and have a 
direct bearing on the means of transportation is a given 
region. Railways are invariably confined to valleys while 
roads are independent of them. But actually valleys 
provide only opportunity, they do not create demands. In 
other words, a valley is only a natural access and serves 
as a means to facilitate transportation, it cannot be an 
end in itself. 
Drainage pattern also provide obstacles to roads 
and railways and they are generally overcome by 
considering bridges, fords and cause-ways. This involves 
extra expenditure and technical skill. There are many 
bridges with very low heights which create a problem of 
occasional flooding causing blockable of the passage 
which otherwise would have remained open for traffic 
throughout the year. 
iii) Weather and climate 
Like other aspects of human life and activity 
transportation too is influenced by climate both directly 
and indirectly. Climate and weather conditions play an 
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important part in river-regime, maintenance, visibility 
and many other aspects of roads such as building 
material, frequency and tonnage of traffic. The 
importance of weather for transportation can be very well 
understood by the fact that generally roads are 
classified primarily into fair-weather and all weather 
roads. Barker while studying trade and communication in 
tropical Africa has aptly pointed out that climate, 
landform and water-bodies create difficulties in 
9 
maintaining routes and operating the vehicle. 
b) HUMAN FACTORS 
i) Development of Roads and Railways and Settlements 
The system of transportation - net of a region 
often exhibit the nature and also distributional pattern 
or arrangement of settlements in a region. The direction 
of roads and railways too follow areas of population or 
settlements. This inter-relationship and inter-dependence 
between transportation and settlement has been very aptly 
recognised by Bruhnes in the following words : "The 
roads go towards the urban centres and independent on it, 
but the built-up centre is also dependent on it, the town 
creates the roads but the roads in their turn create 
towns or recreate it by displacing it and changing its 
form." This is true in case of 'mandies' whose rise and 
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fall is invariably associated with the growth and decline 
of transport network in the region. The dependence and 
concentration of urban population in turn influence 
transport development. The rural population also enjoys 
greater facilities of transport and many of the villages 
are connected by roads and cart-tracks with their 
neighbouring as well as far off towns, and other 
villages. 
ii) Historical Factors Affecting Transportation 
The present transportation net is the outcome of 
a series of events directing movements of commodities and 
people within the area. In other words, the historical 
phases and sometimes the spatial interaction among 
various contemporary rulers of the area have directed the 
origin and growth of routes or lines of movement. Every 
route has its own history. In ancient days there were 
only a few favourable, routes used as guidelines for 
movements of animals, people and their goods. It seems 
that this primary stage of transportation was the stage 
of 'foot path' or foot prints of men and animals on the 
earth. 
In the medieval period when the whole of the area 
was under the rule of local chieftains,, the pace of 
development of transport remained very slow and only a 
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few safer routes within the rulers own territories were 
developed. Actually the rulers themselves never wanted 
to provide fair accessibility to their kingdoms and 
contacts with the outside areas were restricted because 
of their being highly self-centred in all respcts. 
Therefore, they always disliked and opposed the idea of 
providing openings to their states for the outside world 
for fear of interference from others in their despotic 
rule and domestic affairs. 
c) ECONOMIC FACTORS 
i) Their role in the economy of an area 
Economic development of an area is dependent on 
facilities available in that area as well as the 
quantities of production and distribution. Agricultural 
or industrial production, in whatsoever form it may be 
seeks movement from point of production to points of 
marketing. Their movement may also be envisaged due to 
their undergoing processes of manufacturing or taking 
form as finished products. Besides this, the positive 
financial returns or economy of surplus finance is the 
result both of surplus quantity as well as cheap and 
quick availability of facilities of movement. 
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ii) Economic demands of an area 
Although physical features exert a strong 
influence on the location of transportation they are not 
essentially the cause of their origin. The lines of 
transportation have a force for their existence behind 
them, and that force is neither associated with terrain 
factor nor climate, but to a large extent, is guided by 
economic demands of an area in terms of goods or 
commodities awaiting movement. 
iii) Transport as a catalyst in agrarian change 
There may be seen marked concentration of trans-
portation-net in an area under cultivation. This 
indicates that transport work as a catalyst to bring 
about agricultural development of an area. Formerly the 
self-sufficient village economy did not warrant much 
exchange, thus there was least development of transport. 
But at present the trend is different and every villager 
wants to send his agricultural commodities as far as 
possible to a better competitive market so as to get more 
profit. This is more true about cash crops which are 
mostly for the use of wider areas than local. The profit 
of the cultivator is determined by the difference between 
the cost of production plus transport and the selling 
price of the goods. The cultivator now prefers to produce 
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such things which are easily sold and which may fetch him 
handsome return for his labour. This naturally involves 
his decision for selecting an appropriate market place, 
may be a distant place but connected with available means 
of transportation. 
iv) Transport as an index determining market-hierarchy 
Market centres which are economic nodes of a 
region affect the transport development and density. 
Conversely it is the transport net which determines 
degree of nodality and further, also determines the order 
of a market. In rural areas a small market is simply a 
cart-track centre, while a bigger one is served by 
metalled road. But major markets are well connected with 
roads and railways. 
v) Transport as an essential requirement for mining and 
modern industrial establishments 
Although industries came into existence because 
of the availability of transport, they also have 
influenced greatly the development of transportation in 
course of time. The major industrial centre has been 
incessantly increasing its traffic relations and 
attracting goods from wide and near areas. The volume of 
goods and passenger-traffic has increased several times 
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from that its previous level. "Modern industrial 
production requires th movement, not only of the material 
in process, but also of the people, equipment, auxiliary 
materials, informations and energy involved in its 
nil 
operation. 
DEVELOPMENT OF VARIOUS MEANS AND MODES OF TRANSPORT 
Man as a beast of burden 
With the dawn civilization and man's first 
appearance on the surface of the earth, some form of 
device must have been employed by human beings to carry 
matrials from one place to other. Man's own body serve 
this purpose and he used to carry loads himself". "Human 
Portage", thus was "the most universal as well as the 
12 
most primitive means of transportation". Man has 
endeavoured to solve the problem of transportation 
displaying his ingenuity in surrounding obstacle as well 
as easing burden. He has been the beast of burden since 
the primitive stage of civilization and even today in the 
'era of machine' considerable amount of goods is 
transported on man's head or back invariably in all parts 
of the world. 
Man works as a beast of burden generally under 
two sets of conditions -
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i) geographical, and (ii) economic. 
In the former case, in certain hilly areas which 
are forested anci very uneven the movement of vehicles is 
rather impossible and naturally man's own head or back is 
used to carry goods or forest - products across them. In 
case of economic considerations 'hamali' (Act of carrying 
load on head or back) is a common source of liv,elihood of 
labourers carrying bags of grains and other commodities 
from market and godowns to the residence cf the 
consumers. The common scene of the Indian market centre 
almost everywhere is 'hamals' carrying goods, filling 
trucks and shifting goods to godown on payment. Rural 
people also bring vegetables, milk and domestic fuel as 
head - load to nearest markets for sale. 
Rural Transport 
India is overwhelmingly an agricultural country 
mostly self-sufficient units reminding us of our old 
economic system. Although much emphasis has been laid on 
the improvement of village roads under the first two five 
year plans, yet they still remains uneven Kutcha roads 
•impassable during the rainy season. In our country 
communications are often extremely poor which restrict 
markets by hindering cheap and rapid movement of 
13 
agricultural produce. 
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The bullock cart began to be used since very early 
times to satisfy local requirements, but its use increased along 
with an increase in demand £Dr Indian raw materials in foreign 
countries. No doubt, the railways carried these raw 
materials from the cities to the ports to be transhipped 
to distant countries, but their movement first started 
from the village where they were grown. 
The conditions of rural transport are primitive, 
and bullock carts still remain the most suitable and 
cheap means of transport in the countryside. This is 
because of two things : (a) the animal power which is 
used in th agricultural operations, remain idle for 
several months. This power can be profitably used in 
transport, (b) the modern means of transport cannot ply 
on village roads. The mechanical road transport is used 
only upto a limited extent and that too, between the big 
villages lying along the metalled roads. Thus, in the 
sphere of rural economy, the bullock cart is the only 
means of transport. 
The bullock cart forms an integral part of the 
Indian rural economy, and its interests cannot be 
eclipsed by the interests of the motor car. The bullock 
carts carry about 70 percent of the total volume of 
commodities moved by all the means of the transport in 
India. 
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Therefore, it may be concluded that the bullock 
cart is indispensable for the rural economy of India, the 
design of the cart should be improved and the wheels 
should be so improved as they do not damage the city 
roads. 
Horse Carriages 
As a means of conveyance horse carriages like 
tangas and ekkas are very useful for carrying passengers 
in rural areas particularly from the tehsils to the 
district headquarters or from the villages to the 
tehsils. These carriages are mostly two-wheeled. Although 
buses and riskshaws have quite recently begun to ply in 
these areas, yet the horse-driven carriages still hold 
their avay. 
Camel Carts 
The camel carts are convenient and cheap for the 
movement of heavy goods and general commodities upto a 
distance of about 50 miles. The camel is stronger and 
fastr than the bullock. The carts leave at 9 or 10 P.M. 
and reach their destination by dawn and if the place is 
distant, they might take a few hours more commodities 
like textile goods, leather etc. are transported by these 
carts from one place to the others. 
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The camel cart is useful for the vegetable 
growers also who supply fresh vegetables to the nearby 
towns and cities. It is popular in the Punjab, Rajasthan 
14 
and the Western Uttar Pradesh. But the development of 
mechanical road transport has created a serious 
competition, and on account of its fast speed it has 
recently captured a considerable portion of the business 
previously handled by the camel carts. 
Cycle 
In India almost everywhere cycle forms a 'common 
man's vehicle', because it is economical in cost and can 
be put to multiple uses. One can easily afford it, 
without incuring considerable maintenance cost. It is 
most common in cities where place of living and work 
places are far off and also where people have to travel 
long distances for purchasing things of daily use. Now-a-
days villagers bring vegetables, milk and other 
agricultural products to urban markets on cycles. 
Thela 
It is a four-wheeled trolly pulled by one or two 
men and used mostly in cities to carry goods from one 
place to another place within a city limit. It carries 
articles like cereals, coal, for domestic use as well as 
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commodities from the market place to the godowns. The 
cart is ideal for transporting small articles but its use 
is limited to the urban centres, because its movement is 
possible only on smooth surfaced roads and streets. In 
cities howlers fruit sellers and other shop-keepers 
move from one part of the city to another with their 
products and reach right up to th doors of consumers only 
with the help of the 'thela'. 
Though Upper Ganga-Yamuna Doab has an very well 
developed transportation network and state highways and 
National highways are passing through major cities of Doab 
region and they are well connected by railways also. Yet 
there is need to increase road mileage and to construct 
more bridges with a view to opening up the developing 
areas of the doab. Transport facilities must always be 
evaluated not only in terms of capacity but also of cost. 
If transport charges ar higher than production, then 
there will be no incentive to produce for the market. 
Transport effects the farmer of course, not only in the 
outward shipment of produce but also in the supply of 
seeds, fodder and fertilizers etc. Minimum the transpor-
tation charges maximum is the area of production for 
given market. 
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MARKETING 
Agricultural marketing involves in its simplest 
form the buying and selling of agricultural produce. 
Some are of th opinion that once the farm produce has 
been sold, the marketing function comes to an end, 
whereas Marketing begins just where the physical 
production of farm commodities ends, that is after the 
produce has been gathered, threshed, winnowed, and 
brought from the barn. In other words, it may be defined 
as the sum total of economic activities which are 
undertaken to help the movement of the produce from point 
2 
of production to the point of consumption . Marketing is 
also defined as "the performance of business activities 
that direct the flow of goods and services from the 
producer to the consumer so as to reach the consumer at 
the time, place and in the form he desires and at a price 
3 
he is viilling to pay." 
DISTRIBUTION AND DENSITY OF MARKET CENTRES 
Strictly speaking, no where in the world market 
centres are found distributed uniformly in an area. Their 
number varies from region to region or from unit area to 
unit area. The markets vary in number according to 
physical, economic and administrative rgions. Apparently 
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a large number of markets characterise those areas which 
are agriculturally more developed, having larger surplus 
produce, though other factors may be in operation 
favouring the development of markets. 
The densest area is terms of number of markets 
neither coincides perfectly with the distribution of 
cultivated area nor with the forests and hills. It seems 
much to be a case of randomness rather than any 
meaningful distribution. But a complex like a market in 
which the whole mechanism depends upon material goods, 
buyers and sellers, channels of distribution and means of 
transportation etc. cannot take place randomly. Several 
forces physical, cultural or economic, must be 
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influencing the process. Though markets m the area have 
mostly developed along railways or roads, this does not 
mean that roads or railways preceded the markets, what at 
the most happened is that the settlements acquired 
marketing facilities after having provided with the road 
and railway services. The distribution as well as size of 
market centres is more a matter of functional variables 
like means of transportation, nature of goods, buyers and 
sellers, rather than matter of environmental variables 
such as cultivated area, forests, relief etc. 
The site of market denotes not only the actual 
space occupied by the market centre but also the 
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functional characteristics of the town in which the 
market is situated. The site of a market town is 
characterized by all those traits which help in its 
function of collection and distribution directly or 
indirectly. The market centres have various types of 
sites detrmined on the basis of physical nature of the 
surrounding or immediate ground. The two powerful 
physical elements determining the site are relief and 
river. Some of the commonest types of sites of market 
centres are level site, river site, foothill site, trough 
site and gap site. 
CLASSIFICATION OF MARKET CENTRES 
Basically a market centre is a place where buyers 
and sellers from the locality as well as from a wider 
surrounding area meet at a permanently fixed time for 
transacting business under certain rules and regulations. 
It may thus take the form of permanent and periodic 
market such as weekly markets as v;ell as periodic fair. 
Broadly speaking markets are easily classified on 
the basis of their periodicity commodity, extent of 
service area and type of population served. On the basis 
of periodicity markets may be classified as permanent and 
periodic. 
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I. PERMANENT MARKETS 
The permanent market include those markets which 
have atleast ten to twenty permanent establishments or 
shops dealing regularly in marketing or exchange of 
commodities and vary from small villages to a well 
developed urban centres. The 'Mandis' have been declared 
as permanent markets with the view to provide reasonable 
prices to farmers. These mandis are regulated by the 
'Mandi Act* and follow certain norms and procedures of 
7 
selling and purchasing. Of course the degree of 
importance of permanent market depends very largely upon 
its total population the available means of transport and 
diversified pattern of products being grown in its 
surrounding region. Availability of means and modes of 
transportation is a significant factor influencing the 
order of a permanent market. It is the intensity of 
transport-net which actually provides linkages not only 
with its surrounding areas but also with other markets. 
The extent of the market linkage is based on goods 
structure, the role of transport as it facilitates the 
movement of people and goods in the area, and 
consequently determines the limits of market function. 
Hence what makes a market permanent is not simply the 
size of population but also its quality as well as the 
goods structure including marketing establishments and 
lines of movements of goods and people. 
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II. PERIODIC MARKET 
In a country like India the goods and services of 
a permanent market are not available to the rural 
consumers. This may be the reason for overwhelming 
dependence on periodic rural marketing opportunities in 
the form of weekly or bi-weekly markets and fairs. In 
other words these institutions provide the mechanism for 
satisfying the limited demands for goods and services of 
the mass of rural consumers with self-dependent economy. 
The market functions are perfounded by mobile agents 
moving froca place to place during a short run of time. 
Such spatial behaviour of individual or aggregate 
Q 
supplies gives rise to the weekly market or the fairs. 
i) Weekly Markets 
A weekly assemblage of local traders organised to 
facilitate retail operations constitutes a weekly market. 
Weekly markets are held once in a week or sometimes twice 
on some particular day or days. Thus they are called as 
'weekly' or 'bi-weekly' markets. Locally these periodic 
markets are popular as 'hat' and 'painth', while in Tamil 
Nadu these are called 'Shandi'. The periodic markets are 
known by different names in different parts of country. 
The weekly market generally follows a weekly cycle and 
9 
resembles more or less the stive's model / which accounts 
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for the periodicity of markets and mobile behaviour of 
merchants. 
As the site of weekly markets are concerned they 
are generally fixed and do not shift frequently. In 
general, the selection of market sites is governed by the 
factors as nearness to the existing permanent market if 
any, nearness to a common meeting ground like a temple, 
Panchayat, or an open space in the centre of the 
habitation and nearness to the roads or road joining the 
settlement with other settlement in the neighbourhood. 
ii) Fairs 
Like the weekly markets, fairs are also a 
periodic phenomena and are significant in regional 
economy. The difference between weekly markets and fairs 
lies in the fact that a weekly market is primarily a 
weekly assemblage of local traders organized to 
facilitate retail operations and thus is considered the 
'final node of all the economic activities of the area. 
The prism separates out the different elements of 
economic complex and in this sense it is a replica if big 
market the different is only of a degree not of kind. 
The fairs on the other hand occur occasionally, may be 
once or twice a year and serve the given area not only 
economically bat also socially, religiously and culturally, 
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Fairs rank among the oldest as well as the most 
fascinating of trading institution. In many parts of 
the world fairs are hsld and considered to be an intimate 
part of the village economy. In the areas where periodic 
markets are absent 'fairs' fulfil their function and 
provide ground for marketing over a much longer period of 
time. But this does not mean they take place where 
periodic markets are absent, but they are also found 
universally since they provide a powerful medium for 
economic cultural, social and r6)-igious life of the people 
of a given area. 
The sites of fairs are generally found along 
water site religious sites and open space sites. They are 
held at positions advantageous with respect to 
geographical political or religions considerations. 
MARKETING OF GRAIN CROPS 
As the agriculture of our country develops, the 
successful farmer must not only be trained in the 
production of crops and livestock, but he must also 
develop greater ability to understand certain fundamental 
principles of economics, particularly related to the 
marketing of farm products. The principle of marketing is 
to provide the prospectiv buyer with all the information 
that he needs in order to be able to form a true estimate 
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of the value of the particular article. The first means 
to this is to present the actual article that is for sale 
and at the same time to answer in advance any questions 
that an intending buyer might likely to ask. Secondly, 
the bulk of the commodity may not be exposed to the buyer 
rather a smaller proportion being shovm to buyer. The 
buyer has naturally the right to repudiate the contract 
if he can show that the bulk does not conform to sample. 
Thirdly, commodity may be sold by grade, which is 
determined by an authority who is entirely 
independent. One further point in connection with 
marketing is the cost and method of transport. There is 
generally the choice between rail and road transport, and 
sometimes the one and sometimes the other will be the 
cheaper. Speed of delivery and risk of damage or 
detrioration must of course, be considered as well as 
12 
cost. The nature of the marketing system also depends 
upon the types of the commodities entering the marked.. 
The demand for farm products, like Cereals, is fairly 
regular throughout the year, but their production is 
seasonal. Someone must estimate where, when and in what 
form consumers require farm products. How much will they 
buy at various prices. Someone must also find out how 
much is the availability and at what time. One must 
arrange to offer them at the right time and in the 
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required form to those consumers who pay the best price 
in relation to the cost of supplying them. A daily market 
service is convenient to both the farmers and the 
13 
consumer for most farm products. 
The agricultural produce has to undergo a series 
of transfers or exchanges from one hand to another before 
it finally reaches the consumer. This is achieved through 
three important marketing functions, namely (a) 
assembling, (b) preparation for consumption (processing), 
and (c) distribution (dispersion). Assembling or 
concentration pertains to the operations concerned with 
the assembly and transport of prodcue from the field to a 
common assembling area or the market. The produce may be 
taken directly to the market after harvest or may be 
stored at farm level. The produce may be cleaned, graded, 
processed and packed either by the farmer or village 
merchant before it is taken to market. Processing is done 
to conserve the quality of produce. Distribution 
(dispersion) involves the operations of wholesaling and 
retailing at various points. It is the task of the 
distribution system to match the available supplies with 
the existing demand. 
In India, one can find agricultural marketing in 
nearly all its stages of development from a direct supply 
of farm products by the farmer to the consumer, to the 
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product passing through a multiplicity of hands to the 
consumer and from barter to cash sales involving bank 
credit and foreign exchange. 
Problems of Agricultural Marketing 
The cultivators of developing countries sell their large 
amount of surplus normally in the most of these wholesale 
markets are located in district or subdivisional headquarters. In 
nearly all such towns the market area is congested and 
unpavei?, resulting in inefficient handling, a huge losses 
of farm commodities, and unsanitory problems. The proper 
development of such markets probably is the least 
attention paid aspect in the economy and a majority of 
them is still dominated by traditional marketing system. 
There is lack of standardization in weights, measures, and 
marketing charges. This system typically suffers from 
poor dissemination of market information, large number of 
intermediaries and inadequate finance. Defective 
preparation and adulteration of agricultural commodities 
are common due to lack of grading practices. The inter-
farm disposal pattern of wheat shows that marginal 
farmers in particular go for distress sale and the other 
categories of farmers sell less than their marketable 
surplus. They retain some surplus either for seedling or 
for prcautionary purposes. The emerging problems of 
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agricultural marketing indicates that the state of Punjab 
has generated huge surpluses not only to meet the 
domestic food requirement but also for export purpose and 
for agro-based industries. The problem being faced at 
present is how to utilize these surpluses properly. 
Punjab farmers are facing hardships in efficient disposal 
17 
of their produce. One of the most important steps to 
achieve efficiency in marketing and to avoid huge losses 
will be to build scientific storage at village and market 
levels. 
Allowance of a free market mechanism in the 
foodgrain trade under highly heterogenous agroclimatic 
conditions and technologies would lead to high 
instability in prices and market supplies. At times of 
poor harvest consumers may have to pay a high price for 
the commodities while at times of bumper harvests the 
producers may have to face a very unfavourable price 
situation. In addition the activities of the market 
functionaries also affected the availability of the 
foodgrains and their prices in the open market. Thus, the 
government intervention is essentially intended to 
protect the consumer from rising prices and ensures a 
fair price to the producers. The government intervention 
is mostly in the form of price control, procurement, 
restriction on movement and distribution of food grains 
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18 through public distribution system. Similarly the 
absence of adequate and efficient transport facilities 
tends to depress the prices in the surplus areas despite 
the prices ruling high in the deficit consuming areas. 
These problems are solved to some extent by the regulated 
markets through construction of godown and market yards 
19 
at convenient locations. 
The processes involved in the disposal of 
substantial produce of great economic importance are 
significant not only for farmer but also for the country 
as a whole. The unreasonably low return that the farmer 
gets for his produce and the excessive margin of profit 
retained by the intermediaries and the various 
malpractices rampant in the markets necessarily attracted 
the governmens attention and it was felt that the 
economic conditions of the agriculturists could not be 
improved unless determined steps were taken to establish 
an orderly system or marketing in the country. 
The types and quantity of commodities which reach 
to the market purely depend upon the surrounding regions, 
\7hich grows them. Unless production is purely for 
subsistence purposes, agriculture is closely geared to 
market conditions. The large and dependable periodic 
markets for food products in the region have exerted a 
very strong influence upon agriculture, what farmers grow 
also depends upon the market demands. 
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In Upper Ganga-Yamuna Doab bullock carts, buffalo 
carts (buggi), tanga, cycle and buses etc. are the main 
means of transportation, which are employed to reach to 
periodic or permanent markets by both trader and 
consumers. The traders and consumers come in these 
markets on foot. But sometimes they use cycle also. The 
size of any market is governed by means of transporta-
tion. Therefore, those, village markets which are 
connected by good transport routes and means of 
transportation have the larger size, and the size of 
markets are smaller in reverse case. 
In Mohammadpur 50 per cent of produce of 
foodgrains are disposed of to market by buggi, 30 percent 
by factor trolley and 20 percent by rehri. In Samauddinpur 
50 percent of produce are sold off by buggi, 25 percent 
by tractor trolley, 5 percent by cycle and 20 percent by 
rehri. Similarly in Amroli tractor trolley is the main 
source of transportation which constitutes 60 percent 
while 30 percent by buggi and only 10 percent by rehri 
including cycle. The percentage of transportation in 
Jhinghana and Sabdalpur is almost similar to that of 
Amroli, (55 percent transport by tractor trolley, 35 
percent by rehri and 10 percent by buggi) . In these areas 
rehri is more prevelent than buggi. Usually the farmers 
of larger holding size use tractor trolley for the 
transportation of produce and also they possess it while 
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the farmers of smaller holdings who do not possess 
tractor trolley hires it for transportation and for other 
agricultural activities. Small farmers usually dispose 
their produce by buggi or rehri. 
With the growing awareness about marketing and 
marketing facilities most of the farmers prefer to take 
their produce directly to mandis instead of lending their 
foodgrains produce to village money lender. Similarity is 
found in all these five villages that even weekly markets 
are becoming less prevalent and prefers to go mandi as 
they get fair returns. Unless the small farmers are 
caught in tight situation they prefer to sell their 
produce to mandis or store for later disposal. Only 30 
to 40 percent of produce is sent to weekly markets or 
village money lender-cum-traders and about 60 percent to 
mandis. 
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The present study finds out that post-harvest 
system prevailing in the region of Upper Ganga-Yamuna 
doab leads to large losses of foodgrains. No proper 
facilities are available with the farmers to cope with 
abnormal weather conditions. Agricultural practice is 
lacking in cleaning and drying facilities, scientific 
storage system and marketing system. 
Harvesting is a real constraint because there is 
lack of harvesting equipments. Harvesting operation 
involves a series of steps all done by hand. The losses 
which occur during these operations are very low as 
estimated by farmers and this varies between 2 to 3 
percent. This process is very labour-intensive. During 
this process of harvesting/ losses in food legumes occur 
by pod shedding and pod dehiscence. After harvesting, the 
produce has to move to the threshing floor for threshing 
and winnowing. Now power thresher or diesel thresher are 
increasingly in use but traditional way of harvesting are 
still followed in certain crops such as trampling the 
crops under the feet of animals or beating with stick or 
wooden plank. As these methods are time consuming, 
therefore, losses are more in traditional methods. The 
losses in these processes depend upon the transport 
facilities, the threshing technique and the methods of 
winnowing. The farmers are trying to reduce this loss by 
adopting simple technologies and small changes such as 
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timely harvesting, transporting the crop quickly to the 
threshing floor, threshing the produce with stationary 
thresher rather than by hand or by animals which may 
result in considerable savings. 
Once the produce is threshed/ some of it is kept 
by the farmers for home consumption and the surplus is 
sold in the market. In both the cases, the produce is 
stored for varying length of time and losses during 
storage and handling stage seriously affect the net 
availability. The farmers generally use jute bags, thekas 
metallic bins and rooms for storing grains. Most of these 
are not suitable for storage purpose due to defective 
construction. The losses during storage are caused by 
rats, insects and pests and moisture accumulation. 
Farmers are using insecticides and fumigants for the 
control of insects and pests. These chemicals are not 
very effective due to improper use. The farmers knowledge 
regarding these chemicals is very poor and proper safety 
measures are not taken while using these chemicals. The 
investment capacity of the farmers is very low and most 
of them are not satisfied with the existing storage 
system. Post-harvest storage technology has several 
innovations leading to the development of simple, cheap 
and effective storage structures from locally available 
material. 
1 4 1 
The problems of agricultural marketing are lack 
of storage facility, quick post-harvest disposal of 
produce, problem of quick and cheap transportation, 
delay in cleaning, weighing, problems of price variation 
etc. For improving the situation marketing centres should 
be started in all the interior villages where metalled 
road and transport facilities are available. The 
transport factor always plays an important role in an 
efficient marketing system. At present the agricultural 
produce is transported from the villages to the mandis or 
weekly markets by bullock carts, buggi, tractor-trolleys 
and trucks. Most of the produce is transported by bullock 
cart as it is the cheapest means of transportation. It is 
important that the transportation network be uniformly 
distributed so that the producer may bring his produce to 
the market with minimum loss. 
It is concluded that losses are occurring at 
different stages of post-harvest system. In Sabdalpur 
total post-harvest loss of foodgrains and other crops is 
found to be 2,792.47 quintals which when converted into 
calories are found to be 300 million and if these losses 
are checked than 333 persons more can be fed in a year. 
The total post-harvest losses of Jhinghana is 
found to be 7195.16 quintals which when converted into 
calories are found to be 717 million and if these losses. 
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are checked than 797 person more can be fed 
annually. 
The Amroli has total post-harvest loss of 
1,419.58 quintal, the caloric loss comes out to be 255 
million and if these losses are reduced than 283 persons 
more can be fed annually. 
The total post-harvest losses of Samauddinpur is 
found to be 165.86 quintals and when calories is 
estimated it comes out as 48 million and if these losses 
are checked 54 persons more can be fed annually. 
In Mohammadpur the total crop loss in all stages 
of post-harvest is 642.05 quintals and caloric loss is 
found to be 60 million and if losses are saved than 67 
persons more can be fed. 
To sum up, the caloric loss of five villages of 
upper doab comes out to be 1381 million and hence 1,534 
persons more can be fed in these villages if these losses 
are reduced. If the losses of foodgrains recorded in 
these villages are estimated for the region of Upper 
Ganga-Yamuna doab and these are converted into calories, 
12 
a total annual caloric loss is observed to be 1,7 0x10 . 
If these losses are saved, 18.9 lakh persons can be fed 
in upper Ganga-Yamuna Doab annually. 
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Therefore/ it is recommended that an institutio-
nal framework be established which can address the 
problem of post-harvest technology at regional and 
national levels. Secondly, methods of communication, 
training and education on aspects of post-harvest 
technology, food production and local processing at mini-
industrial levels should be developed. Thirdly, the 
factors involved in post-harvest losses must be 
researched and remedies should be sought out. 
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